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Abstract of JP2000349150 

PROBLEM TO BE SOLVED: To avoid leaving 
foreign objects in a dual damascene groove 
(connection hole) so as to improve a 
semiconductor device in wiring connection 
reliability and performance. 
SOLUTION: This manufacturing method is 
carried out through such a manner where 
insulating films 34 to 38 are successively formed 
on a fourth wiring layer 33 (insulating films 34, 
36, and 38 are formed of silicon nitride, and 
insulating films 35 and 37 are formed of silicon 
oxide), and a groove pattern 40 is transferred 
onto the insulating film 38 through a 
photolithography method. A anti-reflection film 41 
is formed to be filled into the groove pattern 40 
cut in the insulating film 38, and a resist film 42 
with a hole pattern 43 is formed. An etching 
operation is carried out using the resist film 42 as 
a mask, by which the hole pattern 43 is 
transferred onto the insulating films 38, 37, 36, 
and 35. Then, the resist film 42 and the anti- 
reflection 41 are removed off, and the groove 
pattern 40 and the hole pattern 43 are each 
transferred onto the insulating films 37 and 35 
using the insulating film 38 as a mask. 
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(57) 

[Rii TZLTjuy^is^m (»«t?L) ft-^stiw 

MBfc#«] SUBMJ|<aEai3 3±«6»I3 4- 

3 8 £Wftfc«JsftL (*6#^3 4, 3 6, 3 8li'>!)3y 
*ffcBW*fcft*o f6il3 5, 3 7(iy!l=iy8?ftfi^ 

4 3Sr*-T5U^ hffl|4 2Sr^i"^ 0 1/^ H4 

7, 3 6te±tJ%|ftlBt3 SW—SB^A^ — >4 3SrlE 
¥i"§o Uy^hl4 2, RatRJt«4 1 Srlfc 

*U ttl 3 8^^^^^ ttil/^ - > 4 0 ^rlSfl 
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[#fFfS#<OiSH] 

(b) mmmimmm±.\c, &m®.zmi8.-t-z>m<D^y 
^ ^ 9 ^ * 9 t * z m&m'< 9 - >m*m-i&-t s is, 

(c) mummm^-^m±^, mmi&wmi-Z)^ 

(D^.y^-^9^^9 bti:ZlL/<* — >'m : kMf&-tZ>JL 

s, 

(d) mmi'<? ->mcoifiETx\ Wimmm-><9- 

( e ) Wimii^^-^m^^-r^T-u. 

-em -y=f-> 9mm l , mzm i team \zm.m.m.'< 9 
— vtrfcwi-sia, 

(a) SS±lc:JBHe*Jl*«^-r5IS, 

(b) meJBltfttM±l=. lWrlBE«l»SrJgj«-r5«SO 
31 s/ f - > ^ ^ ^ 1 1£ % &.f&ms<9 - >ilrff^t5I 

a, 

( c ) tfin&.mms<9—^m±\z. mmmmmmsm^ 

£ tl Z> &Bf$.-f -5 Ktf?m s/ ^ v 9-7 * 9 1 1£ 

(d) WI5?U<^ — ^-Scoff^T-e^y^^ysassrife 
u mamimmm^pjx^(Dm^miy<9-^^^i- 

(e) miE?L^^-vJiSrKf*-f-5ie, 

(f) mmmms<9-^m& w?L/^-y©#ST 

(a) StE±lC*l«S«yiSrJgj5£i-5XS, 

(b) tfrl5®liffe«S±t;, rnIf5SS,«*^ff^^5^co 

a, 

(c) tfMEfi*B*'<*->'JI±fc. »>IiESK»iKSBtt* 5 

mtft z h % wmi &j&&L-r z>u<o*. y f- ^ * 9 b # 

%ll/<9 — >!Wi:, WitdMi!&Wt./<9 — >m?>'<9 — V'tS 

(d) ftfFfSfL^*— v®<0#^TT-^y^^^M®4:li 

(e) MtETU^->-gSr^*i-SXg. 



[ft** 4] lf*«2*fcli3fE«ro^«:ggoM 
iiFiE (d) xatrSottSm^^^i/MSICj; ffJfEIE 

lfflK (d) xaT-tfrfEJL^^-viitfriEmiiffiftJlcoT 

it. 

iWE (f) XS^IiiR»;W|&*£ft5 3 
[If *^ 6 J If *ri 1 ~ 4 coRh^— if tr|E«cC>^^ 
HfJfB (d) Xg-C^HE7L^^-^l4i1llE^l Jsfe^iOj^ 
WIE (f) Ig^K»*£tttt?Lij»s»JS£Ji, 

fiiE (a) xawtftic, tfimmit&mmizttisXx-y?- 
>9miRttzm-Fz>m2 mm srMtsiiSrtL, 
Hfits (f) x.m\c^?, h'7^^y^-^9mma. mm 
m2t&&m<D^y^^9m&i)mtzw, 1 aiiBxyf 

mm2mmmfr*--y?->9£ixz>ikftT*?s?m2^y^ 

>-9b<D2&m^y^^9X'?7toft.ZZ\b*W&b-irz> 

iif*^8i *mtem&<Dmmjj&x'b<3x. 

( a ) m 1 * h s/^*6am, is 1 t&mmtoZTi* h ?/< 

gSr«l^fi£i-Sxa. 

(b) WIS* Hy^JUziEi»j«v^— >-Srte¥-T5X 
a. 

( C ) sute (b) xgco«, m.miv>ii'<9—^m*m 

(d) SuIE7L^-:/S<73#ftTT\ ISE^hy^iii 

<t o=m 1 ibmm * s *# <7>^ y ^ > ^*a« ^js 

v^ls^i-sxa, 

(e) SfHBTU<^->S?rl**i--5Xe, 

( f ) tfifE?L^^->*i<fcu«Sfrfeie^*/<^->^fig; 

L> 1^M?L*5J;t>*ia^^^i-^XfI, 
[If *IS 9 ] §S#JS 1 ~ 8 rofSlixA^— iIlclEifeco^ 
Htlfe (c) Xf§T\ %iit5.R'<9 — >l§l±x9y9h*t?T 



(3) 



wis ( d ) T.mr-mmiLs<*-^immmimmmcDT 

1 0 ] tft#9 1 ~ 9 0>ftr*ia»— «KE*ia>* 
ffria (b) Igt (c) xetwWJr, ¥*fiffcJBS«rflM 

[If *Jf 1 1 J if #3S 1 o KEfcO^ffcgigwS^ 

lit i 2 ] ifsfcrg i~ii ©rati**— wziEttro 

mm (f) xa-cEj»*t»ut?L*s»*$n. -t<o««r 
mmmrn t mmi t ^mmmzmtb&^mm tmmrnm 
nut zmm-tz z t *mwLt^z*mwmm.<»®kT&i5 

[ if ** i 3 ] EiMHjt teietf. $ Hfcias* t . stjiEia 

( a ) 1 * h -y/N-Jfe^/f, SffiteftJI. m2*b y< 

a, 

(b) SUE* h y^KE**^* — y^?t5i 

( c ) fftrte (b) <Dm. wmmmmwmmmi&znz 

(d) 8tIfE7L^^-^^^co#ftTT% mfeMfflt&i& 

(e) lfflK?L/<* — >^;**«rg*±-*-£lg, 

( f ) ffJE?U<* — >-*3J:t/9fliBia^t/^^-v^ff^ 

i 4 ] if *ri 1 3 mm.<D^Mwmm.(omm.^ 

SUE (b) i8«Eii!il»/<^-yolE?», ttlBEMUft 
[if 1 5 ] lf#*g 13ifclil4 te^(D^5»<*:^ 

strfE (f) xfsirfcits^y^^^si-i. *trta?L^^ 

-vW^d&i^TfiffJEsg 1 * h s^JfelUf "C\ SfllEia 
T\ iOX^T^fcttf^lh-TSr b&W&bi- 
llf#ijil6j !f*ill3. 1 4*fcl4 1 smm<D* 
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mim i is j; t/a? 2 * h > * «b t/tr * h - y ;<m 
(4, isv ^^mtmfrbtezzb&wi&bTz^mftm 

im*m 1 7 ] gffjfrs i 6 tm^mw-mmnm^ 

me* h v<m<Dmm±, mmm i *5<fco<3?2* ^ 
^mmnrnm-x <o tm^^z. b *w&bi-%¥-mfc%iw<n 

[if i 8 ] if #jf i3~i7 <Dwtxfi>- ig\zmm 

[if *IS 1 9 J SI 13-18 <7)fsi4xA^-rii^fE«& 

wiE (f) igott, use* h -y<><mz:&2:-rzT.m 

[»*« 2 0 ] If #JS 1 5 liIE*W¥3W*3S«0«it 

ftfrfE ( f ) iioat, tfMK* h ifjfem 1 * h 

mbmr$mm.$mb$:B)$.irz> z t &&wtk-t-z*m# 
w*S2i] E«H«rt^^$Hfcfi!j»i. nee 

it* £ -t OTJBK* £ Sr««!Li-5 HMtiMftglM* £ SrWi" S 

( a ) % 1 ^. N yA«i|fe»/f . ^ 1 *fe^S*3«fc^ h 
SSr«aj?c^i-5xm, 
(b) StrE^ h y>-<il:E«l|/<i'-i'S:(E¥t5I 

(d) flfrETL^^-^^^^ro#ffiT-e, ME^h-y^ 
IS, 

(e) WETL'^-^^&l&ic-t-axS, 

( f ) h5E7L^<^-^*3 J:CJ«mEiS4S»^*— 

U SEiHLJL*sJ;VEj»J«S:^-f-5Xa, 
[flt#92 2] E»»rtlw^$ixfcia»t, MEG 

(a) «i^hy^i6ajB. usimvabmm. -e— 

II, 

(b) flUE^- h y/^KEHfll^* — ^«r(E*-f«I 



(4) 
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(d) mIiE7L/<^-v^^^<7?#4TT-, fWie* 2 fllQ 

(e) *Si3Eft^-v^^^S:IS!*-*-5ie, 

( f ) WfS5L^^— it/iUtaiE^fS/N'^-^^^ 
Mie (d) lei-jsjt^^yfv^iaswjftjssrwia^ 

U 

ffjiE (f) nm^m-tzmmiiy^—^iD^v^-^vm 

(a) g 1 jimmm* -^-*ift»«, »2gra^/i 
a. 

(d) ttFlEJU^-^^^^co^TT-, StllEM 2111 

(e) ttrfSJL^^^ — ^-^^^?r^*i--5Xfl > 

(f) W8E?L-'<#-^*s±VlWEEi|»»/^^~v*s^jS: 

WIS (f) xSir*3ft-5St^<^— yoiyfy^sairo 

& sfiia^ - * mmm id * n 5 y 9 x^ss* 
c a > mi*h v'<&mm, % 1 eraifefts . m 2 * h 

(d) lttlE*L^*-V^;**roffftT-C\ SHf£^3^r B T 

$6^s, -^—%mmm. m2mm^mm^xifm2^. t 

(e) ]ftiE7L^*-v-^;**$rl&*1-5Xg> 



U «aTL*3<tt>'K^«^[HB#|;ff^-r-5XS^$^-. 

iute (f) TM\^tert&m' < $—>(D^y3->v , %m(D 

*4:-€:«75T«Elili:«:SEa5i--&JiM»iWL«I5H-i:*r*i-5 

(a) S&ljfKI&itJi, JfS2«W#6»«*sJ:r/^ hy^ 
Jf £Ji&^j£-t-"5X*l. 

(b) ItrfE^ hs'^«^E»»/<^— ^■Srte^-T'SX 

(d) l!ftiE?L^* — >-t*?ot#&T-C\ SfJlE* h 

(e) HMta+u^->-^^^%^*-r^xs« 

( f ) «waa^<^— ±wwKE*ii*'<*-i'*s«a* 

U ^fL*3J:TJ ? E^f$SrlS)B#|^ffM-rsxgSr$^. 
MfE^ 1 SP B ^*6«^ <fc SB 2 Bffi&3£Jl t liSt 5/ ^ 
^i*«w*fcSW**a»P>ft«?. StlfE (f) XgKfctt 

im*m 2 6 ] -jttB-cji&di $ nfcE»» t , suiee 

$ 4xfcE» t . MEE* k*<DTm&mt 

(a) «S±l=*l|ft«yiSr^-t-SlS, 

(b) StflEmilfe^eXl-, fltrlEEiWSISr^-rS^W 
^y^v^^i5'i:/i-5EI*«/^-^g4:^i-.5X 

(c) sinaEis»/^-^e±(d, fltraBsm«tt«m^ 

5?L/^-^@Sr^fiKi-SXa, 

(d) Stlffi7L/^->-®(0^?£TT\ (WrBE«i)P<^- 

>s«om s/ ^ v ^iss^stifE^ 1 mmm<n^ y^>-vm 

(e) SUfETL/^-VJl^^-t-SXfM. 

( f ) StllEE^Sf^^ — ^tSiUffU^-VOffftT 

[W** 2 7 ] If *il 2 6 IE*(D*i»flsSI«W«ie* 
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[if** 2 8 ] if** 1 ~ 2 7 toftklfr— * (r|E«<7? 

(h) jttjE (f) T.^(D^y=f>^Wm.\^X VBffcZti 

[if** 2 9 J If** 2 8 8E*©i|£S»(*:S|I«5«JS* 
SfjfS (h) XSfc^TffilEeil**^* — vJlifctt;* 

I If ** 3 0 J If** 2 9 Kfc©i|M*flcSEl!«9«jg:Sr 

[»**3i] &mmft\zBi&2tiitti&mi:. mmm 
m t * «ti em t a s n«Rmt t * *-r -a 

( a ) as i leiRjijsitjt^ h -y^mzmmmi-zi: 

(d) iUIETU^^ — >-^^.^co#ftTT\ flffE* Ks/'< 
If l JfeigUi<D— Wzm 1 ^ s/^ v^&SSrlS 

(e) fltl!E?L^^-^^^Sr^5fei-?,XS, 

( f ) StlE?^* - v*j J: tfltoiaeaHt'** - ^tiWffc 

iWejb i * fcfiis 2 ^ ^ > ymm<Di«ii%fr$. tzitm^j 

[If** 3 2 ] E»»rttzJBi£*;h,fcE*l b . MEG 

a, 

(b) ME* hy^JHwia*»^^->*|E^-i-5X 

a, 

(d) WfE?U<^-V-7^^ff?ffftTT% ittFESfl 1 iffelt 



(e) tfFlSTL^^ — y?^^5ri*t5Ii, 
( f ) fltflEiFL^N'^— vtJiT/HfUEEMSf^^ — 

HSU »«7L*iJ:t/E»»*»J*i-5xaS:**. 
MEST 1 4fcl4^2is/5 u >^Sro'>^< £ <i>{pltifr 

<r>mm\zto\.^x, me* hy^m<omn^vf-^^^ 

b *&WLb1r%*MW%im.<D$mi5m. 
[If** 3 3 ] If** 3l4fcli3 2 3E*<?>¥i*f££ 

SflE (h) Xgfc*Sl^T\ MIEffij^»±ffl5lC^S-r'5W 

B*w*»j:tf'<y T&mm<n-n. mixhy'<m* * 

[ If ** 3 4 ] If ** 3 3 IS«t W^**afi«0«|JS* 
ftffcot, 

fuEffieii. KJf£ bXilEtSfifflit, y y 
*mz£9Ml££ixZm2mmbX'mi&£*iZZ.bZ:ft 

[ it** 3 5 ] en** a $ tittsm t . mee 
m b icormsim b ■ktem-tzmmmmsm t *m-t % 
^mm^m^mm^mx-h-o x . 

(a) METSEiSLLK:, £S 1 *6^S*3<fctJ^ h y<M 

(b) tflBE^. h-ys<miz.m&m'<* — >Sr*E^i-.5X 
^. 

( c ) ffimmm&mum>Bi&£frz>mm : fi<Dii/<?- 

(e) iWEJL^^-V-r^^&SftSi-SXe. 

^tvfcftfite^ h ■y/^<D#itT-em2^-y5 : ->-^asr 

iL. »tt7lfcJ:VEi»»$:JB*-t-5Xg«:£*. 
fife ( C ) XS<735U^-V^^.^tt, SflBET^lB^iw 

[if**3 6j &mm^m^iiit&»t. mmm 

( a ) fltitaTSia^±tr. m 1 *6»«*i XV* h y /<® 
SrlS^ff^-rsxg, 

(b) ME* hy^«J3E*»^^->Srte¥-f-SI 
a. 
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a, 

(e) tiwaa^-v-^^^srsfei-rsie. 

( f ) lWIEn.>'<^-vjo±V«[rlEE*Wi^^ — 

ME (c) ISWTLa^-vt**!*, ffflBTSia^t 

[!S** 3 7 ] if** l~36 <D{sitifa— *KE*t<£> 
SfJfE (c) XS<7??L/^-^co^ffi^^^^4xT, 

mis ( b) &v (c) T.m<Ds<*—^mMWi<omtfe 
f^nt^ EEospBJBaMijfcsn* r. t itftmt-th 

[If ** 3 8 ] St** 1 ~ 3 7 <0ftttlA»— *fcE*<D 
ME (b) <D-?x?iZ. h^fcfi^— K-^^^-C 

[If** 3 9 ] If** 1-38 colBTti^^— iltrlS^oo 

suE»i^?Lw^t> m.m<Dw.m.mtte, mc^^L^ 
[if**4o] ia««F^tc^fig;$^fcie^t, fluteia 

iftETSE^ t flrEE»i*rt<&E*i: SrRST* EMffil* 

SIEv-*«»||4, ffiEE^cDlSai: METRES! 

[»*54 1] E»«rt»^^*ixfcEj»i:, 1WEE 
4ft t -t<75T«E**£ SrSStti" 5 t Sr*-f5 

ffjEEIftcoBlrffi^tK;^ «B5t;if6]A>5{c^J; 

[Ii**4 2] -ewTSKEiBftSr^U -tWjJEri^P 
ESWE*JiiM±»ruv?^ MBS*^^L, fttrEu^^ 

[If** 4 3 ] If** 4 2 E*i<0iN»tMgil<Z>«jt# 

i£rt»;:jgm#£*i«>i2 : 3K llflEEi|!fttJt£WcD®i£«OjtfjE 
ffiE*B5as¥ffl<fc$ixfc#6tWKH:, WETJlE»*i ±t/ 



[If** 4 4 ] If** 4 2 E*©^«c3g«©K3t* 

£ftfc*fel*JSil±. AfIEEi^Sr»5*fe^SIW*6a<b, ttrE 
*£« £ ftfcJfeltJKcD^ffi c M P jfe £tfc b "C^sS; $ *x -5 
r. t Sr»» £ f 4 wliim 

[it ** 45] mi mmm±izmmm 1 *e»®i{c^ l 
t » mum 2 mmm±\z&mms<?—>\zs<-$> -= >y 

* hMwffftTT-ME^2*fe^)K{c:^y5 L v^«igSrlfe 
U SflEE^t^^-^$rtflE^2lfe»atwte^i-SX 
fit, ME*2|ftadK±^Rj+B5il:tt*^fiRi-5XS 
t, «rERa+S5lt)«±J=«2 US?* H«Sr 5 

IB** 4 6 ] If** 4 5 E*0>¥*(*»«<d«3£# 

me# 2 mmR^patm^mfk(o^(D 

[IS** 4 7 ] If **4 5 *fctt4 6E«t<D¥*f«£ 
ME*2tt»«0>BtJ5H:. WEIl«g«t3J:^2 u 

[11*94 8] Ean»ffl-^^^Sr»J«Ufca. 
ih«*?gj*i-5xet, MERatB&ihttifcftttTUfl^ 
-5 XSir, SljEE^ftffl-v^^JoiO 5 ^ 
?Lffl^^ ^ Srfflv ^-C*fe»BSlwE^* 3s ±rr»«t?LSrte^ 

[If** 4 9 ] If** 4 8E«t<7>¥*tt*ll<B»ig* 
MERWBSJtffllttspffi^IKi: LTfffflfi r. t St«f« t 

[if** 5 o ] wmmm-** 9 Lt*. v«<k 

SrffM-t" 5ISt, SdEE««ffl ^ ^ ^ *3 £ tWfttt?Lffl 
•^^^Srffl^Ti|ft»IBUwEi»»*iJ;t/»lBtlLS:te¥i-4 

[is** 5 1 ] is** 5 0 mm<D*mfcmw<Dmmj7 
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5 3 ] flt*5 5 2 IE«lw¥*#3S«-C*>o 

T, 

MiEE^ro^Pffi^ii, ffiiE^?Lw^ffi^t, atria 

5 4 ] if 5 2 e**>**tt3M-C*>-3 

s«r-mne 6 r. i t i-* ^vffitB. 

[if*«5 5] if*JS5 2, 5 3*fcl±5 4fE«t<D^ 

4 s c t *<&m b -T 5 

L7t<£. S4tWJhttSr»fift-f«xei:. HflfERMKltlSI 

f 2v^^S«rf^t5Itt, WfEfE l*5<tt>'^2^ 

[fi#ijl5 8] §tjft*l5 6Sfcl4 5 7ffi«t<0^*ft:S 
iTJfES? 2 * LTg BS^WlcStj|ERMI»iha 

[0 00 1] 

■^W^it^fet^M U ^*3^>«y-^->> (darnasc 

ene ) fe€rfflV^T^^ *lfc#JIIEi§H??jg. tjitf^C 

[0 00 2] 



£ LT, Jft«S»±»CTyu$ = ^A (Al) -g-^fcfi^ 
>?x>r> (W) *ifWi«»jfe&«»IBSr«IBIUfc«. 

■z-tb LT K^-f^^^v^XglritJiE^^-v^ 
««>tt1IB*S|£Ti-S«f«?rai!i*s*)5. Il:ittiinv! 

[0003] z<Dtztb. temm\zmtii.\sitm±izm (c 

u) £-fSEm/B&***»E>i&A,;/i:«. 
[0 0 04] 

-r^T/u (dual) y^»jfc (iElftffMfflwlEifct 

amis i. xjm m&imsM & mm^m-ftz-t s ^ •> >-m 

r-*>9, ^f»c^tw$Hfc*3(tr-ii4v\ 
[0 0 0 5] *3SW#e><o*s*»r*mi. x 

^r^y^i/^mizzzm mmm) tsxtfn (mm 

?L) ro^*&(4, *$<MT2o©M^fc5 0 7L 
[0 0 0 6] ?L5fe^xt(4. TJiEfciKTBjfcSttfcJlIK] 

$r ^ ^'-r -5 0 E*W»0»fiRmi=fl.S:R*j-Rjh*Ms|. 
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[0 0 0 7] ?Lgl5£_LIEO J: 5 !:RWK±tt§tlftiA 
t> Ht, EJMM * - f £ 5 R<0 BIH »± (5 \t MM £ 

*t (SMKjhlt«) £l££Lftttfttffte>ftv\, tr^ 

9 . «BtBJBE»^©«»a**HI«J!: £-5±TE4MII0 

[00 0 8] — t^777^f V^T?I4, 

BMUbizjiMiMMi (ro««ojint(UHRizfteift» 

■t) SrHMJM-*. old, IH*6ftStiKJe«ft© 

U ^10X«l44»nii — *t 

fci'Da^ftS) S:^^^(rv^?UiDXSrtS-r o ;c 
i5 4t/i'777-fy*S;t?li, WIS?),}: 5 ft?L (tttt 

[0 0 0 9] LX>>U WltZiD'Pfflmi't. ittimi 

*> t> , ♦RWtbCftKtfflj:, 'M<Hl00nm 
fi«*fc t o T * # ft -v W -7" * SS t * 5 o EMRI *> 

5VM4EMgwfio^m^* s ^# < ft^«saMMS4* s 7^ 

ftSo Sfc7L(4l£^i:?LO^^ Ky/fiyf 

< ft5*f!§7JS3g£L5 5o ?L@coffi/Htt4. HHWlg^K 

it, SittflBteoPMFKHtft*. 
[0 0 10] 4£u ^*^fcHtT*l£ri&tt-5fc«>l::> 

[00 11] *5§l^cOg&t>t4, aii7i7;^v>y 



[0 0 12] Sfc, *$gej!roft&«9gi$te, «igg?L<7)jDI 

[0013] *55W©*fcl^«l^B«»«. EJ*M 

UAH'S iiKifcS,, 

[ooi4] ifc. *5Siju<d£ e>^teroi«j»4, 

[0 0 15] ^JBMroHjJISftfeWc-trottOBWtJlffa 

*wmm<Dtzmio x xfm»mmt>> bw% *>iz 

ftS-Cfo-?) 5„ 
[0 0 16] 

[0017] i-fth>*,. *&W(o*m&i&m<omm3rfe 
t6^) ±.izmmtimi&m<o^-y?- tftsE 

S±fc* W8H*ft»J*B*<©3i y ^ > ^t* * t ft 5 ?U< 

^esr*px-r5o 

[0 0 18] *IBWro^*«:»«*)5l^H[fiJt*te-e 
f4 , S ffl&mi<D&t>-£X u Sr K iRi- -5 fc * tc EMH £ 

/M-ife* -CHS/hi- $ r i iJS Bltg t ft *> «^fflftE^*OX(r 

-eoilc^^^sa/^-^co-g-fc-tirXu^BgSirft 
5 0 r«0-g-Jp-erXu*f»i: fC, mil-. Hfei^St-^ 

XXSSrADx.5tv^*tei:, %2\z, WSftl'*-* — ^ 
»***K»lKlI*i-*7L/<^— vmSrE^«*IJ; 9 7c# 

f L Vi>''^4^ftv^^<4 : -C:• K7^^7f i'T'ilDIU Sfe^tS 

[0019] *^s^o#^^g^Siit*^-e 
[4. mmm±.<D§imm-><f'->'mizit, m^sonm 

14, +^^il5^»ST-w.*DX*s^*g^ftSo ^-ft;b*>* 
%07l«O*ft-C-|4, u-v^ h/<^-v (TU<^— >m*i& 
f$rt-Z>1z#><D/<# — l<'m) (4 5 0 nmflSC9/J^^ftS^ 
±»w^*ix5ro-e, 1/^7 hTtc^^HSRMESih 



(9) 



<&M 2000-349150 



^Xg±*Mz*#*E«*<ISJ<ln?#4. l<o±5l:* 
K?UJDX£fi : 5;:i < fct?, JLg*«ftUtt/i'7r7'f 

•S\ J&ftAi K M ft fe *xfc:ftro j£g|5 tt-S-fr-fr X 
^y^v^SirftSw bit 5 ffitt/iro 

Tl-^s/^^^^ hs/'</f£lS:»t, JL^s/^^^s^-- 

m^f-^t EHiKH <fc 9 J£v ^L'<* - > t <omstm® 
14, fcba>C*^;*^rn&jU2^^E:<£>?L@£r*#< 

[0 0 2 0] Ceo J; jl;U, 5ta*Sffl7^ DyF, 

33 9 , ^WXH;i!) ?L^p5S^J^ £ < 5 ± o t£ r. 1 14 
[0 0 2 1] Sfc, * h y/<Itfc5 •> y = V^-ftWt^ 

^-v** t L,-Ct>«IB-f5fc«)*ffi-Ct> 1 0 0 nmKlX 

V\ ^©fcftt;i/7r7-f y-^ittctb^Pd?;* hy^i 
&*< 4: *si>rfl&-CA.5. U^fc^FHtfa-City^ 

[0 0 2 2] fc*s, *K«WroW«Sr?i]3!feU-c*-tt-Hr. 
[0 0 2 3] 1. ^^g^ssig^-jfe-efooT, 

(a) isiicii^swtsii. (b) mi 
'iiiBaiw^^-^jisr^i-ixa. (c) ehujm 



i^5?L/^-yl^Mt5Ig> (d) 7L^-> 
yZts^-fZT.m^ (e) ?L/^-yl5riit5I 

s. (f) Elil^^-yifcit;?u^-y©^T 
t-i yf> ^&a ?rii, mi mmm \z&mm^ 

[0 0 2 4] 2. -j£*^j«£iT,fcE**fc. Elftf* 
t, (a) *«±fc*l»8Ui«:J&*i-3ie, (b) 

$ i te^sxtr , &mm*tei$.i-zm<D * 
? tKz&mm^f-^mzjfm-tzT.^ u) mm 

^t5lS, (d) 7U^-vl©#ftK*i-7fy^ 
X6, (e) ?L'<* — v/i&Kf3rt-5Xe, 

( f ) mmm^<9 — <k mi/< ? -vo#stt-x 

[0 0 2 5] 3. — *LfcE*M»i:, Eftflt 
rt»w^$4xfcEi»4:, EMt^ErOTTSE^t fcttEi" 

x, (a) a&K±^*nfe«yis:^j*-r5xa. (b) 
% i ±{c . mmm&j&i&i- z>%k<o=-y3-i/y^* 

^i^SEii/^-yflrMtSl^ (c) EM 

EiSSfH^^^—vgW/^^— ^WtHWWtilRl— +i£<o^ 
^-y§tMt5ii. (d) ^Sro#^ET 

^^-^srte^i-sxe. (e) a^^-v«*Bfe*i- 

518, (f) E*«'<*-i'JBd3±tf*L'<*— 
ftT-C^-y^^^MaSrJSi-XS, ^^tp„ 

[0026] 4 . me4i 2 * fci* 3 w&n^mwmwn 

M3fi*"S-e*joT, (d) xaicfcjts^-y^v^a 

[0 0 2 7] 5. MfEJSi ~4WM4x*^-^(c:ffi«cc7?4 i 
i^StOfii^fttJiiot. (d) xfi-c-7L^^-> 
tt«l|ftlMi©T»*T?»J«S*v, (f) Iit'Ei* 

[0 0 2 8] 6. WIEril ~4<75{5I^A^— ili^fSttcO^ 

^ft»«<^Mit*?*-e-feoT, (d) ig-e?L/^-y 

l±miSife#^Wji c t ] St:'x.y^>-^$tt, (f) lit' 
EMI* t tt^7L 1 7)s^fi£ S in % „ 

[0 0 2 9] 7. ftUffiifl ~6W{5IH^— ^tC|S^<7?* 
*(*:^BwMit*-ffiT-fcoT, (a) xawSUti, %\ 

Mt5Iil;tt, (f ) xaicfcits K7-fxyf 
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(0 0 3 0] 8. ^^BroSfit^ffi-CfcoT, 
( a ) 1 * h 5"<*&ftS» % 1 teStSfc £VX h 
ISrIftMt5It > (b) * h y<JIK:BIMt'<* 
-vSr(E^-t-5XS, (c) (b) It©*. ««?L<D 
^^-viJrMt^Il, (d) ?L^*— >S<D# 

iyfy^l«U IiffiSl^tlt'x 7 fy 

^LT?L^^ — ^Srte^i"5XSx (e) ?L/^-yl 
5riit5Ig, (f) ?L^^-visJ:tJtE»Sp-?^- 
v^ff^$ix/c^ b y^SW^PfiET-C^s/^^^aSr 
JSU SBK7L*sJ:t/iaiftj»S:JgfiS;-t-5ia, £^tp„ 

[ 0 0 3 l J 9 . MfMt l ~ 8 (Oftixfr— rifclE^w^ 
Wfr3S««>«Jg**-CiboT, (c) Ig-C, ?L/<*- 

( d ) IlffL/^-yiJSl te^tS © TSS * $ 

[0032] io. ufriB* i ~ 9 <D<»jixfr-m^mm<n 
^m^mm^m^mx-h^x. (b) ist (c) x 

[0 0 3 3] 11. ifJlSrl 1 0»=E*«5*i»flcK«©» 

[0 0 3 4] 12. StrlE^ l-ll ril-SE* 
ro^^B^Mit^ffi-c-feor, (f) iSt-Eitt 
<t mmamm $ iv t t izmmm 

[oo35] i3-. mumftizMifczixizEMLb^ mm 
t^©Tieit *mm-r a s mtgrnrnt t s * 
as^BroSiit^fe-efcoT, ( a ) g$ i * h y 

S, IPWI, S&2* by^teStS, ilSWteStS*3«t 
t/* b y/<«S:JR»:»j«i-«ie. ( b ) b y^SK 
EI»«^^->'Sr(E¥-*-5Xa. (c) (b) oft, S 

/£-f5ia. (d) >^^^<D^ffiTT\ 
teStS*3J:0 5 ^2^ b y^teStSi^y^v^SSriS 
U ?U^-y?rfe?t?im (e) ?L/<* — V^?* 

y s-i&^-rsia, (f) K'**-^tsixjwgm'** 

SrJfc-rxa, *£tf. 

[0 0 3 6] 14. HtJtail 1 31E*K>iN*ftefcBfc>l!Sig 
Mtfcot, (b) IS^EIftJt^-vote^SL 

ft. * hy^SI^MS. 

[0037] is. flfris^i 3*fctti 4%&m<o*m& 
mm^mmumxh^x^ (f) lai^t-fs^y^ 



mx\ fmm'<*->'m®\z.js^xtem2x h~y<i&m 

mX\ *DIriM&T£fclif£lti--5. 
[0 0 3 8] 16. SflfE>Sl3. 1 4 £ fcl* 1 5 IStteo 

So 

[00 3 9] i7. atria* i 6 iatt<a¥3lf££Ett<B£U& 

*Stftot, ^ h y'*S<ojgJ?:tt, 31 1*5 it/!? 2* 

h y^tess<£>«w<fc o t>ffi\ 

[0 0 4 0] is. utriais i 3~ i 7<nmft,fr— iiicta 

[00 4 1 ] 19. mJta* 13-18 (OftiM)*— tgfclia 
ttC^*tt:^B<7?M5t^ffi-CfcoT, (f) xaom 

m. ^ hy/-?s*i^*-r5xasr*-t-5o 

[0 04 2] 20. ME* 1 5 twK*®iN*fMg«*>fiS 
jt^SrCifcoT, (f) Xa^^lr, ^hy/<f« ^1 
* hy/<lM|2^ hs"<S£l&3H-5Xa£#U 
frof^ Ba^*t^7L»r^mffilS:afeii*.ieiSi:SK 

[0043] 21. fu&mwztetfiztiitmmk. mm 

*frKBO«jS*«feT?fcoT. ( a ) Il^h y>"««» 
S, fnteStSfcckO^ hy<l*IR»«^t5Ii. 
(b) x hy/<Sf-iEj|fiW^^->5re¥-f-.5xa, 
( c )_ SM««t»l5«-*s»**ix5»itt?LO?L/<*- v-^ 
^^^Mt^Ig. (d) ft/**— ^-^y^ff&T 
T\ * by/<S:te<fcU'iRlteltSU:^y^>-y*&S£:S£ 
L. fT 1 teStS <7>i& * * T?i v f > y* LTJL^* — >&- 
6?t5lS. (e) 

a, (f) R'<?~>-is3:xfmmm-'<-$'~^mm£tL 

*s±t/E»»Sr«*-t-*xe. £^tr<, 
[0044] 22. Ei*»rtfc»J5fc£ftfci&lft k . EM 
i: * w TS Eil* i: 3 « W»«lgB*t t £ *r i" 5 * 

^gfi^Siit^fe-efcoT, (a ) f i^h 

s, wummmmm. -*—*mmm, m 2 subtests** 

&Xfx hy^SSr>l^^i-5xa, (b) ^h-y^<S 

(rie^si^^->^te¥-r5xa. (c) sra««sa5*f 
a* jgjft $ ix 5 mrn.li <n ns< 9 - > -v ^ ^ ^ * x 
a, (d) s.A.j'-yvx^wffftTt-. a$2snte@t 

S*J ot t>*^ - U teStS ^1 5:IL, 

-^^?tsm (e) ?u^->-7^^^^*-r 

5 IS. (f) vi3j:t«E*»/<*— vas»(Ji 

<JtlL*iJ:tFB*l»«r»j«i-Siafc^*. (d) ill; 
fctt-S^y^v-^toawlS-^^^-^teStS^^ituS 
TcBw^X^jtiriUtttBL, (f) iat-*5ttS 
?U^-yff)xyfy/*!!!l^,S^l ^. h y^<teSt 
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10 0 4 5] 23. mmmfti^mzirtzWiBh . e# 

«fr^«W»3t*-ffiX'fcoT. (a) S&lg|lfli|5£&S, 

»*t5IS. (b) * K*/<JitwE&fS^*-^£r$E 
¥1"5xm. (c) «N&ttm*d:&jft£ft*&a?L0 
JL^-^^Sr^riH-SlS, (d) JLa^-v-t 
* * ©ftttTt, £ 2 JBfflitfiftJB *3 <fc V-r— *»«UU= 

(e) 7L^*— vr^^SrSSJ*i-SlS. (f) ?L'<* 
fiKi-SISSr^, (f) IgdJoltSfft^-vcD^ 
[0 04 6] 24. E*»rtfci7Btf£ixfcEil»i: . EM 

t -t <DTm mm t £*g«-r s m m&msm t s ¥ 

«ffgI©M*tt-efcot, ( a ) f l^h 

al jguiMffiftJi, i2^h-y/m i2iM» 

«*Mt«ia, (b) ^ h->^^siiia^?t^^-> 
sriE?tiii, (c) jimttK««t^A$n««tt 

?LW?L/<^ — ^^^Sr^fig-f-SXe. (d) ?La** — 

f 2i rimmi *s ± xiw, 2 * h * ;<mmm iz*. 

*&g£S£U ?L^* — y^tSlS, (e) K'<* 
-v^^Srl&afel-SXfl, (f) ?L^* — vfc.fcT/E 

X*g£r^-. (f) T.mzlotfZ>ffi.s<*-y'<D^y^^ 
3 w ,ft- .6 * - * *6 #1 \z $ * n 5 7t m <D -f 7 X 

[0 04 7] 25. EII»rt^»^$ixfcEi»i: , El* 

*flE3S«w«it*«fe-e*o-c, (a) DtiJimiftlMi. 

(b) * h^^s^Enm^^-^srte^-r-sxg, 

(c) 0m»«m*flS»ja$ix5«ttft<0?L'<*-:^ 
^^Sr^-T-SXS, (d) TL/^->"^^^co?¥4T 

x\ * Vv'<m&&vm2mmmkm\^v i }-i'-!f® t m. 

SrifcU JU^-^^ftSIl^ (e) 
•r^^SriStSm (f) ?U<^-v*Jj:t/EISft 

ffiS SrJS L , «M«7L*3 «t U<Ei* £ El Bfrfc JBfilii- -5 XS 
mi^KJ6^etm2SB9?6^t(42^ic^ 

S/^V^ig^W^/.fS^^tj^'?. (f) XfI(C*5tt 

[0048] 2 6. -mi&X'i&mztitztiimmk. mum 



ot, (a) SS±td^llfe^SSr^J5S;-t--5XS. 

(b) *ii6«gi±t^ Mmm&ftm-tzmv^-y^^ 
y^*?tt£z> &mm'< *->m *Mi&-r s m 

( c ) ia»«^^-^*±fc, JimttiMEnir^Adn 

— >/i*r»^i-5Xe, (d) *L'<* — VJlroaFfiET 

S. (e) ?U^-^I!:iit5m (f) SMM 
'<9 — VI Jo J; tf?U^ - y<D#6TT-i yf-y MEM 

[0 04 9] 27. 2 6 f5«W^J»^g<7?®5t 

[0 0 5 0] 28. ffllEiI 1 ~ 2 7 roftrn**— *J=SE«l 

<D^m»mm.(omm^mx'hox, $?>^, ( g ) 

Tt&JR«*i«t^gSr^i-5Xe, (h) 

(f) xmo^s/^v^aict ij^^tbSEj^flffc 

[0 0 5 1] 29. itlte^ 2 8 lEttW^flc^eroSSjt 

^stfcot, (h) xsidis^TEiisfwe^-vs* 

[0 0 5 2] 30. Hflffirl 2 9 IE«c<O^^^MwMit 

[oo53] 3i. wmmmzi&i&zthtzwimb. mm 

*#»«<0»Jt*jfet?*>o-C, (a) mi*6«®JoJ:0: 

* b y^mzmfrMm-tzTM. (b) ^ h ys<mizm 
^i'-i'teftsii, (c) jim«tt»ft^^ 

(d) 7L-'<^ — y^^^©l?4Tt-, ^ h y^fjsiV 

— v^l^¥i-5XS. (e) TL^^-v-v^^Sr^i- 
5IS, (f) TL^^-^Joit/E^ff/^-v^^ 

7tlim2^y^>'^«! ; SrofpI^75^7 , c(iM*-T-, ^ h y 

s<m&£i?mimtm<Dmm*3.y : ?^y"£tiz>o 

[0 0 5 4] 32. Ej»»l*J«wJBfiS;$ixfcE»i:, EIS 
t^<7?TSE^t4r««£i-5^W*^SB*ttSr#i-5^ 
**3g«fl3»JS*&-C*>o-C. (a) *Ufe«S*iJ;V 

* h y/<«*rliHk»riti-6Xa. (b) ^ h y^JiliE 
*»/<*-yS:fi¥t5Il, (c) eRg«^Sl5*f^i^ 
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(d) ?u^-^^^w#ftTT% nan<o-a 

fl, (e) ?U<^->^^^SrB^*i--5Xa, ( f ) ?L 
/<*-V:fc4t>*EM7t^->75 s IM£$ix7t^ h 
(0#feTT-^2ii/^Vi7-*aaSrJSL» }&^L:fc4t>*E 
M^Mt5Ii!r§^, mi */cl4m2^^^>^ 

[0 0 5 5] 3 3. ffJ|Ell3 1 £fc(4 3 2 fEUcCD-N^ f£ 
^gOMit^feT-fcoT, (g) S^fficx 

<j T&mm&ttfmmzm-i&i-zT.u, <h) em?**: 
*ik^mmmm\z£*)tfi&-j-z>3:m* (h) 

[ 0 0 5 6 J 3 4. StrlB* 3 3 ia<fto¥**K«w»it 

(0 0 5 7 J 3 5. EM«rtf;i^/5££4xfcEMi:, EM 
fflsii»MMT'i)ot, (a) TJiEM-kK, ft 

i *6^s*3 <t h f zmjxwm-t sit, ( b ) 

* t- y^BlwEMm^-vSriE^-rsig, (c) jf 
fiStSIg, (d) ?L^*^->-^^^W^T-C. ^1 

x?i, (e) iu^-yv^^^^tsu, (f) 

EMJ»«tJ&*1-5XS«:£3k (c) IIiOIL/^-v 

[00 5 8] 36. EM?£rt!c^/£$;tl,fcEMi: . EM 
t -t T« E* Sr»«ti- 5 » MtiHmtt t & 5 ¥ 
^^BroKig^ft-cfcoT, (a) TJIEMXC:. $g 
l*e*Ji*5J:0 { ;* hy>"«JiS:»IB*^i-Sie, (b) 

* h 'y^m^mmm^'f—^^^-r^T.m. u) a 

^t5Il, (d) ?L^-V^^cd*R£TT*, Ml 

am. (e) a^^-y^^^^itsig, (f) 

EMfHSrff^-TSXIlSr^, (c) Igca^^-y 
[0 0 5 9] 37. itfjfeil 1-36 <7){5J;ft,75>— riir fEffi 



£*U (b) St/ (c) xew^<^-V^E^(0?D75S 

[0 0 6 0] 38. SflfE^ 1 — 37 <D<s!iXt>*—m\Z&M 
(D^fls^ScoMig^&T-fcoT, (b) WXftt. 

[00 6 1 ] 39. Sillfirg 1-38 WOTti^— JSir|5«r 
«>i|£*fl:$Ht<o«3t36rfe-t?*oT, SM8ta«?St, EM 
<£>EM<ftl4, Lv*. 

[00 6 2] 40. EMW^IrffM^tlfcEMi: . EM 
t ^rWTJf EMi: &mtt1r&mWi&l&mtb Sr*i"5# 
i*att?*ot, TSEMi:EMf«rtroEMi:«rPlT 

tt . E«» «> jSffi t T« E4* i <o M t= f^* S nr v ^5 . 
[0 0 6 3] 41. EMfS^K^/S^fcEMi:, EM 
±:^<DTJfEMi: Sr»tt-*-5JiW»aEaJ*ri: 
I^itfcoT, EM(75Wffi^#t^. . 

[0 0 6 4] 4 2. ^^E<OMie*j£-efco-C, ^ 

3tSrflH*ti-5XiSt. SrW^S, 

[00 6 5] 4 3. AfIfE«4 2iE<feW^^B0845t 
a-feTNfcoT. EM (4. *6»«roT*i»8dKK»J«S;h, 
fcE«»rt^»«(*:S:a«)ii*, EiMliftEAfte>g(t£ro3t 
m^SrCMPifet-J;t>^*i--5ci:tcJ;"3^$tL, 3* 

mfrw-mtz ixtz.mmSkte, tsemjo io'EMii-*! 

[0 0 6 6] 4 4. MK I I4 2 fStt<0^2»ft:^gwS!{^ 

Mtibot, EM 14, ^SflIwii«4o4!>-7^ hyy 

[0 0 6 7] 4 5. ^**Sllro4![3e*-j£-Cf*>oT, SIS 

i *fe#^-htc:m i ttmm\~tt in ^ ^ifwavc^ 

lit, S*tKih«Jil=»2 u->*^ hi5rifffS;t5I 
St, ^2 ui?^ Ht»c«egt?L^<* — v»r*»**tfclt 
3fc3fe£Haat-t-5X*Ii , Sr*-t--5 0 
[0 0 6 8] 4 6. tfl!£rl4 5fE«gW^jg1$:^«c7PSi3t 

[0 0 6 9] 4 7. ^114 5*^(4 4 615^(7)^*^ 

[0 0 7 0] 4 8. *H$gf«l®*ffifl)-:t. E 
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[0 0 7 1 ] 49. tfrlBSU 8 iS««7>^#:|SgWSSiit 
[0 0 7 2] 5 0. *^«:^gWMit^)£T'fooT, E 

-7 * ? jo «t Lffl -v * ? & m <- •> x tmm t- e 

[0 0 7 3] 51. ttJfS^ 5 OSE^co^ff^gwSijf 

nmxtb-ox. mmim^*?\zML.x£E.&&mz¥- 
[oo74] 52. mmmm\z.m&ZHtz&®Mk » 

S„ 

[0 0 7 5] 53. lltjfeif 5 2 W&O^Qtf&W.Xb'? 

[0 0 7 6] 5 4. 1WHE39I5 2lE*W**«:SS«-e*>o 

[0 0 7 7] 5 5. #Jf£^5 2. 5 3 4 fctl 5 4 IE*fc<E> 
— SBwEilflW&Wi-Sl&lEfc&WU miSMtm 

mntti. mmKDW-mm^mmxmti:^ 

[0 0 7 8] 5 6. ¥f(fiS<Ofi^itt^o X , IS 

vatr/^->^|5^i-5XSt, Sr*-T5. 
[0 0 7 9] 5 7. **ff3S««5«it*ffi-ea>o-C, 

[0 0 8 0] 5 8. HtJlEil5 6*fc(4 5 7fESW) i HHfc 
[0 0 8 1 ] 

izm-i^xmrnizuw-tz,, #*5, mmmm^nmi- 
z>itib<D-£mizj6i,*x* m—<Dism&%-rzwtKnm 

[0 0 8 2] (MM^M-m 1 ) El 1 ~m 2 2 14, #JO£ 



mmmxz>z> 0 tj.Tmffizm^xT.mmcmw-tz. 

[0 0 8 3] 0 1 iw^-TJ; fctxlip-S 

l <7>£iEfc*^5MI;«« 2 Sr»fifc-*-5. *=Hm 
m&2\tt.kz.t2KXTv>£5\zl,XMi8.X%Z 0 *-f, 
*jSf£Sffii <D£ffi_Bc:->y avSMfcltt (Sio) *5i 
WDayiM (s i n) &)i|l#ci^u ;©y!i3 

t vx^mwmm 1 i^nsr^-rs. 

9tL, CMP (Chemical Mechanical Polishing ) 

b <y x. y h J- y ^ > y 2fc*fc i 9 > y =» ^SftlRfcBfc 

[0 0 8 4] ftlr, — h h 

±anl?i^4JiJ*t5 1 p^a*3l;iipi©Ii 
S!**i-^*fi»fci:x.ff#ci>' (B) HtvfiAl, 
n ?^/U4 (Clin S <D MWm*^-?^®M fctx.fi y V 
(p) HtyttAtS, #!?x;l^l|tl;MI 

s f ETwLtv^a^sij^-rsfc^^TFM^sr-r*^ 
[0085] #cir, y— ht&mm 5 1 & •& > y = ^g^t 

hm#6 i: #-5 ->y aVlBlfci^ty 

tL-7* v hmz-?*? t Lxm%mmm*=--y<? 

fc4:^tf«CVDfetrJ:9«j«-t-5r. y- h 

t®6liCVD (Chemical Vapor Deposition) 

i"-5fc*»- tiSfc-5VM4pS<O^M*&SrM I S FE TW 
^-y^/l'Mt-^C-C K— yLTt<tV\ 
Y^^M I S F ETCoy— h«StrttnS?^*6»Sr, p 
ft^MI S F ET«y- HfettpI^tlSr K 

T'^So Jte*3, y— hm®6 WXSPIdWS i,, MoS 
i x , TiS i,, TaSi,4 t*W«i4.^#:JR-> y 

4 h-mzmm u-ct ± < . mt^t^ (tin) , ant 

^y^fy (wn) fro^yTy^yi-i^Lt^y 

h««6cO->- htetit<a*1g:«L. MI SFETWBff 

ftir«t ^ mm-tz ~ t &xz z> 0 

[0 0 8 6] iifcjr, ^af^Sts i Xirfct x.fic VDi* 

t?->!)a >mtm*mm % r w -> y = ^^ft^s: 

*M3iyfy^t5rt!:J:*), y- h SIS 6 WftiJH 
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(fci:;U4i>>. tSf) Jr^iyttAL, p-7^3± 

nl*|#ffi«9li, nft^MISFETQn©y 
hm*:^*? t LT, n^i/MCpI^ift (fc 

«^6WiW{ii)^p^^*ffi«i o^^-t-^o pH^ 

I SFETQpoy-^, KMyiWt LXmm-f- 
[0 0 8 7] ft**, 1f-r h'tst—'l-X^— *r 8 <7>fl^£iiu 

LT^WSLDD (Lightly Doped Drain ) flSiti: L 
Tt>4</\ 

[0 0 8 8] #;(r, Bl2^*-rj; ¥3M£S«1± 
iz ^ s< -y ? jfc £ 14 c V D j£-C v- D =■ :/®HtJg|£: L 

fcSL ^oo->d => ^mitrnztckiu-i cmp mx-wm-r 

SOG (Spin On Glass ) 1^, BPSG (Boron Phosph 
or Silicate Glass ) JgL PSG (Phosphor Silicate 

Glass ) mm<ommmxnmvxh^\ 
[oo8 9] m^. y* h'j y^yy-^mm^m^^xm 
immmmmi lizmmii 2*Bi%-fz> !> z.<Dmmn 
1 2ii, nm¥mtemm9&>z\,^tpm¥m&mmi o 

[0 0 9 0] tfclc, mmill 2P%\z-fy{/\ 3&tzkz. 
(4*WT<oJ; 5l-bTffM-f--5 0 *-f, WmZ L 1 2<oW 
S-^tf^ffS^l <D±mzmk?-?> (T i N) J»£ 

CVDjSfett*«OS^ft«tt»i«lx5fc*, « 

(W) KSr»BKi-5. *v^*x>JKl4, fc i ;t(4*C V 
D?£-C"^-e# -So C VD'i£-efettl4*|5)«^mi^«iu 
7L1 2rt&*>^*xVTffl*&ip;:<!;;JS-e£5 < , & 
(3, S|fc?Ll 2^Wffl^tD^-ft^^>»fcJ;t/^>'^ 
^x^WSrfct ^.liCMPffilrJ; 9IS**LT7°7 ^1 3 

(Ti) lg£*t8[U *&*HS«r?ToT««*Ll 2 

ffli*9, 10) $r->y-^-r K-fkbTtxtV^ :oi7 4 
->!)-ir-f KSSr^i-5r £1:14 9, ««E7L 1 2Jgg|5T- 



[00 9 1 ] &(r, ***«Ei'oiBi:; fci;LI4** 

»14SrMt5 0 * v^^viBIti, CVDiSfefciv^ 
[0 0 9 2] U 3 0 &mi 

i&mmtz. t x«4-> •> = ^mtrnzMfc l , r «>i6iftni&- 

CMPte»-J:*)¥«<fcL-CKS2JBIWWftfWBIi 5 

[0093] m2mm&mmi s tizmmimz 

IscTL 1 6«r^i-5o 
[0 0 94] #cCr, *gM?L 1 6 ft\Z7°=7 717 ZWifct 
Z>, -?7V*1 7I4WTW4 y^VX&f&X'ZZ,, Si's 

4r7&*U $bt^»M?Ll 6 SrSfciMf^ (Cu) Jg|£ 

'<» rm* cmp mtz&v&jxvxy 7 ?i 7&mf&t 

5. 

[0 0 9 5] J) TJlf4SEcOfg 2 ^K*6^M 1 5 ^Jlffl 

ffimp^±#tg 5 ps k> ik<D<§Lm>mxbo x t ± v \ 

7tixl4, fftf^ylcfttt^^/w (Ta) , g-ft 
^V<?yu (T a N) Jrffll'SrttTtS. *IgKT 

t(4Sfr!2i:ID#T"fc^o 

[0 0 9 6] ^(4^««S i: LT#tg U t x(4*t< 

(4, Xs<-yfm\z&<9Mf&VXi>i:\,\ 

y * K 4 9 mm*Bf$.??k. m&mz 4 9 IS^SrMSb-ft: $ 

5l-LTt>4v\ *XSeATroSH^lrov^Tf4p< 

xBi$.-rt>m&*m^-rz>t>K ^^-y^m^m^^x^x 

[0 0 9 7] jiklc, [24lc^i-4 51-, »2SR3*fi^)K 
1 5±«r^. h?'<&1Rmi 8 5rML. ^^>(C^2ge,« 
S^fiStfflWlfefSfll 1 9 &«t5 0 ^ h i//<J6^ 1 8 
14, teftJRl 9^<0»ADXO^»w3Ly^-Vi?'^ hy^i 
^-5^T-fo9, *£^1 9IC>PtLTi-y^V^iMtRit^ 
*t5»SS;ffil^. ^ h y^JfitRl 8(4, fctx.14" 
•>D=>tMtt5. fHMRl 9(4, iB«m(0«m$ 

ifl9li, ttiliy^vMin, * 

h-yy<mmmi 8 tie^i 9(c(4&(ctft^-t-^^2S 
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fflM»£>fcS* hs"<ffiJURl 8<75^J?:i4^ hs>A?8.flB8r 
[0 0 9 8] ftir, tftRKi 9 ±\zwms<f- >lzffln 

■f. £ <Ofg 1 <D=. y ^ > <fc 9 feftjR 1 9 dEMUft 2 

i's (<>y a^SMtio ^yfy^h7^atffl 

SrSKbT^2O^->?>^SrJS1- 0 SUfS Lfci o \z* 

-c.£<, m2mmnmmi snmm^yf-^^^m-c 

#5o :wi o\Z2Wm<DX-v=f-^"!f-&m^^Z\h\Z& 

[0 0 9 9] ^tr, IE^»2 0WF*9g|5trm2iE^g(Oga 
*2lS:Mt5. Ei*2 1M:, /<y TJB*3±t/^*« 

SlifcirjLtfSrefcSo EiM!2 lwMayT©J:5l: 
LTtr 9« Eltt* 2 0 1 

acVDSi, S3)gOT^/&Ki4fc:<k;tl4V y^ffiSrffif 

fc± SWOTS'- KfflUrJB/*-?**. EM» 2 0 

EJl*0>««<D«K*s i & C M P J: 9 

[0 10 0] El 5 1^1" J: 5 ^2E*ftScOE 

^2 i*jj;u«*fe«^i 9 ±\z* b-y;<mmm2 2, srs 
i&ftiK 2 3 . smMf&m<Dx h y<wkm 2 4 , e^ 

2, 2 414. era*6&)&2 3fe5VM;M&ltJ&2 5lr**L 

[0101] ijcti, 5*3,t(>*^ h >ys<mmm2 

4 twia^ft 26i, 119^1 2 3 3o <fct>*^. h y^J6» 
«2 2K««?L2 7&«MJc-r5. rtf>E»flt2 6*5j:tf 



•So 

[0 10 2] &t~, E&«2 6*J.fct>*1gj^7L2 7<7)f*9g|S 
lr^3Id^S(Dg2M2 8 SrffM-TSo r<73IS^2 8 tT 

JiKST-fesia^2 i t ■sssttSttm, ia^2 

^telifct ili«T©i o\zftt£o 0 Sf> E$i»26 
*s.fclfl*«WL2 TOTrttt&^triNJKMfcfc 1 ©^ffifcX 
y TitiSHtf^ vSISrfci: x(4*C VDj*t^<fc 9J£ 
J*U -tO«BI*»2 6*5itJ { a«?L2 7*r«»iitr«i 
■ISrfctitfp'y^^J;*?^-*-*. toft, CMP 
«feSrfflv^-CB»»2 6^»^roailoj:lfiftf^ 
v)BI&Ke*U ««t«Btti:-*|Eir^$lxfcEjKl2 8S: 

[0 10 3] fcio, WiELfc^2ia^Bc0ot 5{-, £1* 
&MSI5*t (7*7^) fr»fltU -tr<a&EIIU*lwi!iK2 8 

[0 10 4] tfcK. El6»^-f-ot J&&J8S2 5*5 4; 

o. timMi&.m<Dx b-y<&mm3 i % E$i^j*/8co$fe 

&I&3 2 ?rlSftWt5„ ^Hbro|6»IBt2 9~ 3 2 K 
o^Tti. #^HtJfE^ h 'y^«il2 2. JHRIMIUI2 
3, ia^figfflO^ h5"<|fe!88!2 4, la^^fflo^fe 
ilS2 5iBit'fe5„ ^hy^J6g^2 9*iJ: 

crSnt&ftRS 0 (^«tt6Stt»ro«iHt7L 3 3 a ^ h 
s/^<»»^ 3 1 Jo J: t>*Jfe^« 3 2 3 3b $r#I35 

^3ia^JfW^i:[S)gl(C^-rSo rw«3 3a*3j; 

t>*?L3 3 b (DM&jimft. mmm<Dm 

4 4*3<tt>*?L4 5COiQX7jfe^SffiT*#5o W, 

zwmm<nw&2 8 kmm\zm4wmm<nm&3 3&m 

^Si"So 13^3 3{4ifIIEOifi9T^^ia^2 8 ir^^-T 

-g-ti^c-efo'So 

[0 10 5] iSSctc. *&W\z£Z>m}sl:mLMl$.Jjt£X 

\z s &4&mm<nwii&3 3tsxxftbmms 2±\z&&m 

3 4-3 8 Sr)i|S^±6Wi-5o *6ft)K3 4, 3 614, fc<t 
x.(4*#-* >y = ^Sftfflt*»b<C9 . ^J?t4fci 

5 0nrat«, $6^3 5(4. fc t ^(4*-> U = VgS'fk 

^J¥(4fct Xf4*4 5 0 nrnt-fSo SfeHUBS 
3 7 14, fctxIiyUa b ^ 9 , ^1514 . fz 

iili'3 5 0 nmtt5 o *6#^3 8I4. fci^.l4->y 
3^*fk»*»6<e9, BWtt. tittflOOnmtt 

[0106] > y = >^tJR 3 4, 3 6, 3 

8) II, fctx.tf^7X^CVDffiSrffljv^T«^-e# 
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5 0 ^7XVcvDS^ffl^^r<bia^K^te 

<*>»igxg (i^toij>attxa) *»xa«-fii^ 
o o°cn&(om&) ■efiitsci^asnso 

X^CVDfttt>yyh»**K *fc, y^yift 
K (M3 5, 3 7) ft, fciitf^X^CVDS 
SrfflV^T«rt"C#4 0 7"7XvCVDS^l^l^l 
teJS^T^t ITTEOS (Tetraethylorthosilicate: 
f(,7xt,^>7y) SrfflV^r i^-C#3 0 TEO 
S£/f^T^y =*>®MfcJ8£ (WTTEOSSfe^JBStt^ 

X$% 0 *ftu JfctfcWtefi (fciitf4 0 0°C^T) <D 
TEOSgtffcJRKlftaL-C. 161t$C0SOG (Spin On 

Glass ) IRSr^v^r fcfc-C#5o fcfcx.tf7y*«r$ 
ifSOGlftfc^o iil$WSOG^l^ll IB 

So 

[0 10 7] 3 Slctt. «fc:R0§-t-5 J; 5 

<^*fl=-eJt6«K3 5Sr*yfymo |ftjftBt3 4*r 

BWlit # 5 ft: W*i * r #34 L V \ IfiftJR 3 40§ 
5!6iK*fi»0«l*«r3W^-C#5. Ift»«3 4 coffltffS: 

So 

[0108] I6ii3 6, 3 7fcl±, ftllRWti J: 5 
^EIM» 4 4*»**h, IfttHRS 4, 3 5^t^ 

tnu:, ffitkW3 emmm 4 4S:»*t5B^yf> 

# , EI»BS*S:iS«-C# 3 Q .IfelifflS 36Cty^y 
^kW^SfflStbSft:*. |6gl«3 4^i:H«, > 
y = vaE^IIIIOBtfftt-e* 5 ft: ^ <t Lir \, 

[0 10 9] «g^n3 »te«9W-* J: IS^ 



*S+»»li4v>. iot, »Sl3 8^gf|j:, -^^^ 
fcLT«IBi-61»»J:9t*:#»tntfJ:<, bfc^ 

(OX 5 Lft:fc<z>-C*>5« 

[0 110] 4*3, *3Wi*>»«T?tt* 8SK7L4 5£>3 
i^ttEi»i*4 4 &J&&irZ>m<DX h y/<Bti: LTy U a 

[ 0 1 1 1 ] > y a ^SMUK («g«HR3 5, 3 7) « 
il:i9tttl:W-C#5o fciftlU EHWStt* Eift 
EMIII^illBEKtt, EiRMoiHttE 

[0112] jfcfc, H8l:»t ±3»c, $6»^3 8_b 
7^My^77>fS»|^Tyy7Fi3 9^ 
Mt5 0 uy^hK3 9li, Et|/^-y4 0ai3j: 
Xl* & y9 WT (Stacked Via) gf$ 4 0 b Xh 5 E£§ 

E»*^^->-*5j:t/^r^^-v^^— 

5 0 ^^-yHd L fi, fctitf3 5 0 nmt*)5 o 
[0113] *fc, B13 ( a ) {^-TX 0 tr, E^< 

m—mxmf&£ft%o o^«9, 11313 (b) 

T, E*W»ffliD^*-^^*->« (E«k«ti) ±0 

^s*>5ds, *M1&<Dftmxte*:<DJ: 5 

z<otz&>* EMRBIffiS a S:*/M»^JBfiS;-e 
E*H*fiS:<o*a*Srrt±-e#, a««r!is*a<t-e* 

[0 114] 4*3, Uy^ h^3 9 OJB^ttr^JRitWJl: 

fi:CMPg^i^t^fc^ ^fc, ^4idi^g_b{z 
CVDjt^^tiii3 4-3 8 SrJ&SLTV^fc 

m%±mm&tstitert*iii. «4Ei»Ji^Ea3 siz 

*"C?lt3t3t3ft5iiJ*l>-, E«fc3 3^± 9*a*35S*C, Itt 
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a*l:i5U'^ MBS 3 9^«3t»ac^<STUT»** 
iraxasffl#£*l5c b^L. IHUK3 8 ±fcK»B*ltl* 

[0 115] EI9{C*-r«fc hJg|3 9 

t) — ^4 0 a , 4 0bS:fi¥t5o K9>f 

5*ft=Sr»«-*-3o ffi^Srfciritf 5 OmT 

o r r , ^y^^tf^SrfcfcxJiCHF,, 0 2 , A 
r(^S^i:U -ecDfltlSrfciritf*^ 2 0, 2 
0, 2 0 0 s c cm, RF (Radio Frequency ) SA1 

[0 116] **5, S#B6±Bld*»fifc*n-Cv^*»&^ 

5 0 "T**?^, i"*to*>, EMfctx.fl7 5 0m.To 
r r, x^fy^^ct ;ttfCHF 3 , CF 4 . A 
r (Ol&^jj^ t U ^<^fi^fc£xJi#* 1 0, 9 
0. 9 5 0 s c cm. R FSAitfcSrfc £ ^lil 9 0 0 
W, *KaaES:fci:*.tt4 0 , C<Z)*#SriBW-e#4o 
[0 117] Hi Otw^i-J: ?tc, fS** Hi* 3 

a, 4 o b^e?§nfciEii/^-yi^f^jn 

3 8^b44« 

[0 118] mi ifc*-fj:5»^ e*m*»<#— 
v« 3 8&«5.fc5fc:RWI»it«4 1 «r» 

^l, Sfefcu^;* hJ«4 2Sr»fiJti"5 Q RltB*itlBl4 

rtm^c *3Hft^»l»-ett, ffilE(^ii9l6»W3 
8»<«Ut^/c^ K*tWJt*4 1 *ra*^» 
*i"5<D*-c, i/^-y4 0 (ffi»l3 8(^gi) £ 

*»5iA/-es*ti&itiR4 i^*ass:2pa4ki-scfc^-e 

RltB»Jt«4 l tt. *ffi*sp*^i-5 
3»tt5::iU:«fc9 u->?* b§l4 2 Srsptair^LTB* 



ItU Uv?^ M»4 2<7>^*-^V^»«Sr(6l±-e# 
[0119] HI l 2 1^1" J: h)»4 

ftg-Ctt. 013 (a) ir^ct 51-. ?L^^4 3(0 
nSd H fi, — ^4 0a, 4 0 b<D/<# — ygd 

L iriaC^^-TSo Z<Dltlto % ffis<? — ^4 0 a , 4 
0 b £?L'** — ^4 3 tcO^^^^^tcXu^S^Cfc 

(2113 (a) d^-TJ; 9^ a/^-y4 3fi, 
«^->4 0a, 4 0b^?>tt*ttlU»*jfn5 fl 
-«l:i^^4 0a, 4 0bi?L/^->4 3i:^ 

^-y40a, 4 0 b kll'<9— V4 3ji^FftT»fiJi£ 

^ ?W-y4 3ll «/^->4 0a, 40b(7) 

Tlr*5««±|£fc«J«3ft*o r*XrfiU (Hi 3 (b) 

^i"J: E*M*G<7>— ffl*J£lf;fc«# (Ky^- 
>««D) «:*-f6J:5 4»fri;*a»i-5o Z (OX oft 

m&\a-±. Eisf^p b sria 1 3 (a) ott^-oEM 

^fPa«l;W#<t5 (Pb>Pa) #W**>3, 
E»*«*5(STi-5. Sfc, ?W-y4 3(D^^X 

7L/<^-^4 3<DT»»wtt|ft»Bt3 8t3ltBSi-SBt 0> 

^^t«3 8^ji5,^^^stb^*#-ea^* — ^4 3 
(1113 (b) 0)i:5ii^Httv/!l3 

y^StiSo ^tb^i 19 , 0 1 7*5J:t>*IH2 2 Srfflv^T 
»*-t-*J:5*w, ^^-y4 3^Sft^t^« 
i?L4 5HIW»gtEjS5 0a, 5 0b«^J» 
^-y40a, 40bi?L^->4 3(Dfn<7)?I^ 
5KSr*i"*E*U»4 4 a, 4 4biClfi^4 9a, 49b 

[0 12 0] ft*5, 1211 3 (a) ^A-B«l«r»ofc»f 
1 2<OA-BJw^-f5o *H5Scd 
»HB^*3l^Ttt, IE^^ — ^4 0 a *3j;tftr Tg|54 0 
bCD*id L ^, 7L/<^ — >^4 3<^Pld H Sr|p]C{w?F^ 
LT^5^-C\ i|/^->t^5S«^-y4 0 a , 
fcTT8S4 0 bfW^IMHL Mm^y^-^m^-V^, BS^?r 

^ZLy^lstflrhgift^ll'** — >4 3 <b 
g»L4 5^?U<^->4 3 0?iff^M 

4 9a, 49b (Ds<# — XDW-ffiWtfi&M/** — 4 0 
a, 4 0 b t?L^<^->4 3 fc<^fP<03Pffi»^i-5r. 
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t.^5<OT% Sl4 9a, 4 9 b b1gmi4 5 t<D 

i4 9iasr?K?-y4 3 (D^mm t-rz>^t#x 

IE|g4 9a, 4 9b^$:«t^^o w<7>£ 5 

^ti:Ei4 9a, 4 9b«^«T^5 0 « 
fcTTffi4 0 btrio^Tt* tTSdl4 9b^)fi 
JBtttt, — >4 0 b ^L/^-V4 3 <JrcO?p(7)ip 

flB##-C#j*SJv tfTEiBW 9 b t«M?L4 5 t<DM 

5<DT% fTEj»-efc5** KfTfflU 9 b (D^l/i 
Sri6;«-e#5o "T#:b*>. JlW»«ciaiR5 0 a , 5 0b 
Ei4 9a, 4 9 bcOtSLw<Jr[f)DThffi^*L. ^ i 
o?L^*~>4 3<B¥ffi*^»J*-e#5 0 Sfc, GN 
Dlft^V c c (V c c >GNDmfi) S:f*|&-f S«W 
EH^* n y ^EM&£\ El* 4 9a, 4 9 b «fc 0 t>E 

*MI<aj£^EjR4 0 cte, 013 (c) ic^f J: 

mSO«JS"T?tt. SI 13 (a) *3±t;Hl3 (c) 
(t^4 0a l 4 0 b, 4 0ct*^^o 
[0121] JJcK:, Ell 4 Cl^-f J; 5 i-, — >4 

l^U SltWih«t4 1, ttftR3 7, 3 6, 

3 8 W-a^?L^#-^4 3 S:ti?t5, RWKltR4 

mT o r r , ^ y >- 7 13 X t C H F 3 , C F 

0, 90. 9 5 0 sccrn, R FSAl*^/ct ttf 9 

oow, tt^^fcai^ot^tteR^ 

So 16113 7, 3 6, %fK3 8(D- U<K> 
[ O 1 2 2 J fj? 1 co^ffi^, il4il^ Lfc «t 9 £?L/< 

teR t'>Ja ^SMfcR MWwyfy ?mmx y 

T o r r , ^i/fy^SrCHFj , 0 2 , A r <^?£ 
^^f^i: U ^Sfc**** 50, 10, 500scc 
m, RFSA1A?:3 2 0 OW, &Rffi«4r- 2 0°C<7) 

y 3^ft»^45«W3 8, =>BMfcRa>& 

^8f6fil3 7, *3j:tf*>y 3^a<kR^b*5*6»R 

win-c«i»-e#5 0 

[0123] 12 co^-jfet^;, $fy y = ^^fcRri* J. 
^^^*n^*«=-et6«kR3 8<7?-*BS:IS**i-S*l * 

n 5 *s y a >a-ftRtt y ^ > ^ £ Hitv * ^ 



ft5*fl=-e*61&R3 6^^^^>^i-a^3^^^/^o 
iyf>^^3SBoiyfy^ff4 5*a-e* 
6 0 w^J:5*3a»*A«rj:ntf, JL^->4 3© 
x^fy^^liCSWt'^c 1rtzt>*>. 

»BI3 6 *W£2WLm<0^y^>?%m<nx h y'<<fc IT 

-^4 3o«BS«r*sr— fti-s^i^-et*. ssi;*^* 

;>j£30mTorr,:x y^V^^/^4rC 4 F 8 , 
0 2 , Ar^fi^irU t<Dffi,3Li:&* I 2 , 7, 
4 0 0 s c c m, RFSAl^J^ 3 4 0 OW, £45?&gt 
SrOtl^^SrHRT-tFSo I2^ryy(7)x 7 f-y^ 
fctitfEASfSOmTor r, ^y^^tf 
*£CHF 3 , Oo(Og^^/^tl, Z<omM$:&* 2 

0 , 2 0 s c c m, RFgAl^^ 1 2 0 OW, ££g 

[0124] stiiem i ^^fe, m 2 <Djjm<D\ ^tno* 

fetr^Tt, ?U<^->4 3J«fe»R3 8 SrJtilUT 

Oa, 40bi#fnt»J*Sntfc, S/^-^4 3 
li«/^^4 0 a) 4 0blw»LtasS^Wir«j* 
£*vT, ?L'<*->4 3<^«lPS«Ktfii5 <7>fiSd H # 

5 0 t^b^lU^->4 3(j:«/^->4 0 
a, 4 0 b \z£ £>-f ^rC9P^d H rtSflkft^lt* ^^feoir 

[0125] St HtJffi^l CO^ffi, I2(DM, <£>^ 

\tXlls<# — >4 3*£|&JftR3 6^»S6*ix* 0 

«*«3 6l:?L/^-y4 3^(E¥$ti5. ^tt 

»»R3 7«riy^^^L-CEI»»*:»*i-* 
BRtc, »»R3 6*rjriib-ca^#->4 3 3ftS«»R3 
6tw»jS;$nTV^t. *<oiL^*— >4 3R«<Ol6l» 
i35 bHW:x y fy^sn, »tt?Lw— AS^EIkiK 

[0126] /^jo, ffliEft i (D^mcom^, *i/<*—i/ 

4 3^f/^-y4 0a, 4 0b(7)@^ (XU) \Zf& 
ISLT, H^i"^ i 5\zK'<* — >4 3 0/£«H£»JiS 
^4C6o S^tctt, fti:RWt5 

[0 12 7] mi Siw^fJ: fct*.ffTy 

v-^tefc/B^T, u-^^ hR4 2*5J:t/KWKihR4 

1 S:^t§ 0 r<^e»-e*6*R3 8 
i:i§i^-V4 0a, 4 0b, J68R3 6, 3 7*5 
«tV»«R3 8<0— «B^J:S?L/<* — >4 3^^£$n 
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So 

[0128] f^I, HI l 6 irTF-TJ: ? m — > 

40a, 4 0 b&iOqi^ — >-4 3 0ff4Tt, ^y 

3 7i:, 3&mwm3 5\zm^-rz>o 

ta^)Ei«4 4a, 4 4 b^oJ:^^?L4 
^/&£*LSo -t*ftfc*>, |/^4 0a, 4 0b^6j: 

0 a, 4 0 b (7)g«l:« 3 7 ^/ f y ^^^ a 
?L/^-^4 3 <Dg}ii£-et3\ -T-eiZ$6^3 7, 3 6C 

S*T^EHrit^U K*W*4 4 a, 4 4b«itf»« 
TL4 5^-^^l^]^^m$ix5o -f-fc;b*>, ^?L4 

MTL4 5^$Lwll SSRttfcEiBfflU 4a, 44b 

a, 4 9 bo«RS:<sa*-e#s 0 
[oi2 9] v-y 

3 OmT o r r . :x y £ c 4 F 8 . A r % O 

2 , CO(Og^tU ^«i^#^2 0, 5 0 
0, 9. lOOsccm, RFgAtA^3 6 0 0W, 

[0 13 0] ro±5ft*fl=SriBR-f-Jxtf, '>y=»yl 

i/Sjh/^-r^fctf), itl3 6«x 7 fy^7.h«> 

Tt>j:v\ Sfc, ffirEbfc?L^^ — ^4 3isssoaas 

5 »-g-e 1 y^> ^RPTCSa S 

[0131] tt'l, ffeil3 5 *3j:tf3 7<^SIj?^ft 

ttCcfc^ * h t/s<b LT*«E^**6»BI3 4. 3 6 co 

I o i 3 2 ] atid, h i 7 tr^-r i 9 s/ y =i ^swfc 

»/^-y4 0a, 4 O b j£A<0|&IWK 3 
6, ?L/^->4 3JSAot6«dK3 4 Sr^y^v^l" 



5 0 £ixl;:«fc9Ei»»4 4a I 4 4b*5i(/9f«?L4 5 

EE^£5 OmT o r r % x^/f y^^CHF 3 . O 
2 , ArWi^a, ^«M^ 2 0, 2 0. 
4 00$fcli6O0sccm, RFfiAlA^l 2 00 

j/fcHlK: <t 9 > y 3 ^■Mb* fc ^ y ^ > V z *u# * # , 
tgll3 8, 3 6, 3 4^111*16113 5, 3 7 fcjfc 
KlT+»»^feft, ^O^-^-^y^^jfeL 
Tfc4*fcPJMli£U4l\, Sfc. ft«3 8lj:|6W3 
6, 3 4tcJt«ur*<»i«U-Cv>S3&s, fl(rlEl»*3J:V 

[0 13 3] ^ib\ ix^fy^iitit^ ?Ls<# — V 
4 3*«©IWil3 4*^*Sixntf+»-e*>9, 
Lb*&if*)8l3 6, 3 8^^H5^^l\ fTi^b 

*xa^BWtt»«7L4 5(o^-efc>9, mmi4 

9I6AK3 6, 3 8 k*68WBS3 4 t«(:x 7 fy^ 

[0134] m l 8 tr^-f J: 5 ^!I7^^ 

!4 6S:Mt5o ^y7^^/ul4 6liE» ( j:t>l 

tt5 0 '<» T^*/uJf4 6 £ LTttfcfcx.tf^^^yu 

>^;uf4 6l:Ifflt§^ t^l«!ttft8W[3 7± 

(S«¥ffi±) l:^^T10 0nmlSi:t^ 
^y^^gCfUtlj^y^/L' (TaN) . g<t:^ 
y (TiN) *Srffl^Tt)6l\ wtbe>^4fe«{b-&«Bt 

y'y h 4:SSi:<OE«35 s 2 0 OmmitBBLfcpy^ 

IKMlftffM?L4 5 ©Kfflc btbRWJS-ttlRff-C^^ M r 
^^/ul4 6?rMt^^o n>i/^cz — ^y<y 

*Sl:ftitCVDStfflv^tti< 1 ^/c, il^co^ 

[0 13 5] gctC, IU1 9iZ*-t-±9t-, '<DT**Jl' 
14 6±l:*>- KS4 7 SrffM-f"So ->-K|4 7H 

K) fc#£Jf-Cfc<9* ^-C'«^$ti>5o '>-KS4 7li 
Srffl^ttJ:lr\ y-K!4 7Wlf(j:SS?iJ:Tl 
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0 OnraiSitS. 

10 13 6] #clr, 02 0\Z9f?1rZ. 51-, y^S 
4 8 Sr^-TSo •ydrffiii:. «#M 

liS«?B±f3 0 0nmSIi:t5, r ti\zX <9 
ft 4 4 a , 4 4 btoi:xmmi4 5 SrPJI^KSfcjMj'. 

[0137] *nm<r>wmx'\^ * y*m\ci.z> 

^?L4 5*J«ttl { iEII»4 4a, 44b tr^SffifeiiStt 

10 13 8] M2 lM^Ti?^ CMPft^rffl 

y=^Jl4 8*3±V*>— KJ14 7SrWS-r5o ffltt 

[0 13 9] Sb^W*Sr«HKU El 2 2 ir^f <£ 9 
Ul* $6ftl3 7i:^y7^/l'l4 6 (*^*/HBt) 

t>»*-T5« ctt^i 9EM«4 4 owgaaJHzv* y r 

4 7) Sr8fc*i-5o 

[0 14 0] CMPj£^±4W«tCttaift-fb***0|ft 

^m-y p ^'r> -c— isw»i- s ^ffi S:« * r t # -e # 

>5 0 W*0fJE»Htt, /^7^M4 6^WT 

-t-atftas (ioo %mm) wso. 5^ 

[0141] «±(Dj;5i:U, 3&5EMM<aEM4 9 

a, 49b^ fR4EMU|(OEM3 3^1fttt-r«J||iatt 
^EM 5 0a, 50b ^^-f-^o EM 49a, 49b 

l£KJ||HttttEM5 o a, 5 0 b^-*(:K$nar 

E«5 0a, 5 0b^ftLw^IK)M84 9a, 
4 9.bOia»8Lwi:«t<i^5. Sfc, JIMS 
^ia^50a, 5 0b^IWfi, ?L^^->4 3(Z) 
5pffiff$JKT-«^:*iX, lfi^4 9 a, 4 9b(l — 
>4 0a, 4 0 b <b?U^->-4 3<75fP<7>5pffi^-C» 

[0 14 2] tOft, ii^ffitl6Eil^l^S 

S(r3fiOii9, fS3ia,^JiCQiaii2 8, fS4EMJf<0 
EM 3 3 fc, «5EM/|OEM4 9 a, 4 9 b t 

M&S5EMJi<oEM4 9 a , 4 9 b tmm<Djjfex~M 



[0 14 3] *«Ko»M»rj:ixtf, «HE#l«-eiftW 
UfcS»*^ai*.T. »»ftEM*f§W4 «fc < * Sfc, (6 
v^EMIH**T»j«-e#5. 1"ft;b*K 

««tEM^EMWfffiaS:*«-C#. ftRttom 

*«*Uftl\ *JOfco»liWf|!B^ hs/^i 

LT*tfr*-*IWWBt3 6 ir/u^ 
77^f ^**-CHMi t ft o fc J: 9 BMMS*<z>iftAi4S£ 
Cftl\ *fc,>L^-y4 3WPld H t, — 
>-4 0a, 4 0 b — ^tId L tSrElC-^ffi-e^fiS: 
1~4::£lwJ:9, EM4 9 a, 4 9 bOt^yf^ffi/hT 

EM***|6].hU Sfc, 
>40a, 4 0b^Mt, ?L/^-^4 3S:MU 
?L^-y4 3&i/^-y4 0a ) 4 0 b IrtK^-f- 
5, 1-ftfc>^, i/!)^yift§3 8HL^-y4 3W 
»*»^y^i/^i-sr4:*i:J;9, inftttiEitfiso 

a, 5 0b$r7L^^-v4 3^3pai»*-e»rit-e#, E 

849a, 4 9 bOffietSM6«-C#5o rcQj;?^, E 

MbTy^sriB/h-e*, EM*>e«&fR]±u nawt-et 

5 <t t fc EM 4 9a, 49b <0«ffi«:i6J*-C# £ Q 

[0144] ft jo, *IIJ£coff0ffi-x?ti, m i 4ragi: 

*3^r7L/°^ — >-4 3C0^j*:SrteMJK3 5 <Dm*pX±tb 
fctiK m2 SlZ^k-TX 5^. K6»«3 4^II:lt5 
*-cffoTfcJ;i\ ^<7>j;5ft«^-efc. J68BI3 4 

5i:Pi|(:u^hg4 2, SltPMl4l<7)^Ig 
tr&tfS-r*^ <b Lt^ffll (02 6) . *fc, EI2 6 
^)J:5WT% il6i»«^-y40a, 4 
0b(Dfe?«f 3 7i:trotiLtt), I6MK3 4 

[0 14 5] Sfc, E^Op^, ±TE*S:S*t5^ 
* s/^ Ktrr»4 9bl:ov^f±, BHH»*«©i/< 
V(D«/*«r*IST?#5. -Tft^^>, i2 7(i^n 
iTEMSrSStti-SSB^JwOV^-Ctt^*— 
■fri*. EMJBrttwJ£4i-5EM^ - ^^^5 1©/^- =■ 
El 2 8i^^1-J: — ^5 

2 a, 5 2 b^SWcl/^ M«5 3$:^t5e 
t^ir, hg5 3 OffftTT-HfJlEIH 1 4iCJott^»^ 

in Z> it ft* HI 2 9 co J: 9 l^7L^^^ — >5 2 b^TSH-iffe 
ft«3 8^MSft"C^Tt«):t\ IO<t^^I^ ± 
TEMSr»«i-«W^EM«^<# — ^4 0 b ^*«E7L 
/^-V4 3 0-&to-frXuSr%it-t-5^Sl^ft < , Ii 

[0146] ft jb\ El 2 3 ( a ) lz*||j£<^?gffilc J: 9 
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»*Six5El*4 9 a ©3PB5>** — 0 2 3 

(b) (c) 11, [112 3 (a) «C*3ft5A-Bi» 

WfffiHSsitfC-DjdWffiH**^*^ 0^1-SJ:9 

Ei t° y f P a 5:1/J> IT t»?L 5 0 a <^)g d h 

[0147] — m2 4\z^ mmiz-t^-yT^^ / 

-fS<fc 5^. 3^Ej»4 9 a WLTB^ 

^JL^P^d' Hi, fL/^-y4 3(OPldi?)/h$< 

40 (d 1 <d) , mmiiMft<Dm.m*±%<ftz>o r 

ixS:Witi"Sfcft^?L^*-^4 3<7>P^£r:*:# < i-ft 
fi. ^^-v^^ii"rnSr%fSbTEIft4 9 a <D\?y 

fpc4**<*?5t»t, *mm<omi6<Dm&<DX 

yfPaiH*#<45 (Pc>Pa) o fc«U 0 

2 4 tr^-T J: 5 4t/U777^ 

Ell 4i:/Ttiyfy^lSt2S»^yfy^S:tf 

fo So 

[0 14 8] (iOfco»J»2) 0 3 0*5<fct/(H3 1 te, 

-tOXaWI^L*:— £B»rS0-CfcSo 03O*5£tf0 
3im *lfetf>«*il 0>*5E*«i<Z>*S:*U * 
fc, (HI -EI 2 9\zteVZ&imV£Z^^xmffi*ffim 
tebT^So 

[oi4 9] *n*o«ffl(7>»jg^ftii, mm<ommi 
\^n^mi 2^<oTMtmm<oTM<o^ 030 

(a) *4E»i±fc, «il3 4-3 

8Sr«#:»j*U tfitHK3 8 ^4 0Sv<* — 

= ^bfc«, EatWJhBUl, i^* MK4 2«r«rii 
U i/v?^ hlg4 2 i;7b<^->'4 3 SrMtSo * 
*5, B13 (a) te*-f-J;5te* JL^*-^4 3"j5S*^ 

[0150] , 0 3 0 ( b ) Id^i-J; 3 i-, ?L'<* 
— >M 3^/&£n/cUv^ hJg|4 2C0ff«ET"C^ixSr 
-e*^£U ^y^^^*aaS:ll6-f« R*tteJh«t4 1 <£> 

y^:^SftJBi^*fl=^3. fciiliEM5 0mT 

U -t^SKiS:** 2 0, 2 0 s c c m, RFSAl* 
Sri 2 0 0W, at*ia**r0 , Co*fl=*ra»l"C*5« r 

3 8^x^fy^f, *6*BI3 8I±U^* h«4 2 



»iw»*snTv^s««ow»gi3 7^^^^^$n 
i\ ?L/^-y4 3 ti/^-y4 o t^f ntM$ 

[0 15 1] 4*3, *H*0«tt«C*3l^-Ct. !6tnR3 
6«L/<*->-4 3^lE¥$tbT^5^S^fc^ 0 Jfe^ 
M3 SBlcittv'y ^v^JK^^^^ 1 

*Hlt*>»!IB-CH\ |6il3 7, 3 6WU^-y 

4 3 ^e^-rsi^i^LT. >y a^a-ftHt^y^^^ 

^H^luryy^^fy^^ ^>yzi> 
I«^^fy^jn5«W2^r7^x 7 f 

y^^2gpgt-ff5^t ^46o 
[0152] m^. mm<Dwmi <om 1 5^istgi« 

tcu^ MI4 2*5J;VR«tB5lt«E4 lfclfc*L (BI3 

o(c)). -t<39^, mk<nmm 1*001 6 ^xs^i^ 

*teEIW»w*/<^ — ^4 0&MIMR3 7tr x ?L'<*~ 
^4 3£*&^JK3 5\zm^-f% (03 1(d)). Sb 
Ci3 1 (e) ic^i: 9(c, y.l)3yHklgtfc§l6 

t§3 8, t/^-y4 ois.u<Dmmm3 6, 

>4 3j£aJOJ6ai«3 4 «:lfc*U E*l4 4*3j:tJ« 

(K?L4 5Srjg*-r*o t^«>ii»4, mm<ommit 

[0 15 3] ***^»li^«3fi*«fe^J:Jxtf. *«a 
4 5^Elft«4 4iC^LTSaS^^j5g$tt. SIR 

^>»***orft±^**-e# s G 

[0 15 4] (H1E^«8 3) i3 2*5±tf03 3li, 

*ft^*oxsw^^bfc--«a5»fffiBi-e*)5o 03 2*5 

itfH3 3m l»a>»«2i:B]«fc|Ht^»1lii^ 
JS5e4*Jf <£>*Sr^U *fc, 01-02 9ic*3(tS£ 
0Htt#**bT0ffi*fBHWfcbT^So 

[0155] *nifi^^ffi<o»i6*ftH:, mm<ommi 
(cjotfsmi 2*-ewxe4:iB«wxe<o», «4BSil£ 

JB±^. feS§3 4-3 8«^U HfttWBt3 8JC 

l±i/^-y4 0^/v^^ymo -t^ftSW-Kih 
^4 1 v ?L/<^->4 3 ^rW-TS h^4 2 SrJgfiS: 

t^o 4*3, **Jfco»ffljt?tt. ?L/^-y4 3^|/' 
^->4 0Jc»bTS^nbTV^4^»-&S:BlWi-5 
(03 2 (a) ) o 

[0 15 6] m^, ID 3 2 (b) 7L/<^ 
-V4 3^***1*:^^ H^4 2<7}fR£T-cm£ 
v^^tt, ^y^^^jkaaSrSS-To SfitE5±W4 1 <0 

0, i&fMR3 7, 3 6C^^-y4 3 
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^tf^y^^^SiiSAft^JiSlftlWia 7, 3 6<D 

[0157] *mn<DBm\zis\,^xt>. mum 3 
[0158] m^. mmmmKomi scojLmtmm 

bm4 2 teJ:VS*J-WJhB!4 1 £rB**L (0 3 

2 (c) ) . t£oi, mso^ffii^mi 6cox^<bf^ 

«^E»»^»^-v4 0Sr|fttW»3 7^. 

V4 3&lfctHR3 5fcte*-*-6 (0 3 3 ( d) ) 0 $ h 

1^3 3 (e) Id^-fct 

i!3 8, fl^<*-V4 0Jtt»O|ft»IB!3 6. IL^* — 
^4 3JKSK©*6»«3 4S:B**U, EIM* 4 4 *5 J; t/» 

«a4 5*:»rtt5o ^^(Diafi. mmmmit 

[0 15 9] (H^(D^4) El 3 4 3o£t>*0 3 5(1. 

*OXSW^*Ufc— fflWfffiEB-CfcS. 03 4£>J;O*0 

SUf<^£^U $*L, 01 — 02 9K:fctt5;£ffl!ia5# 
Sr*LT0ffiSrH!lfrffc;bTl^5o 

[0160] **jfio?gjis^«is*te»i, mmmmi 

JlC0i£j»3 3*3iU«j|fe»ffil3 2±lr, |6«3 4-3 8 
*J«»»J*U fftM(3 8fcttSP<*-^4 0*r»rti" 

16113 7, 3 6i:?L/^-y4 3^g?l, h 
■t (**tfRI«&It*) (03 4 (a) ) o 

[0 16 1] fc/JU *fe»J8l3 8 (OWPttlHfcO&a 1 
(lOOnm) «fc!9fc»<U rOnralrt^ 

[0 16 2] 03 4 (b) \Z7F-f£ 51^ Eiftilt 

com.'** -^4 o^mmms 7 ?l^->4 3 &i6 

(D^tD^^^V^iC^ol^TJi:, »»Bl3 8^7 0nmt 
»<»J«SnT^5fcii). ^y^V^^*-ei6»«t3 
8O*ffl*Sa:y^v^$n-C«iIi"S 0 r^H, 0 3 

4 (b) ^^i-J:9(c, »/^-y4 Oco«g|5ic?ifd^ 

^IS5 4^W$ix^ 0 */^->'4 0W» 

8K3 7^<7>(E¥riS»TU t&tHK3 6*I/^->4 



«ilU — ^4 3^4HSBICt*/£fe^4W«5 5 

[0 1 6 3] ClOj; 9&W355 4, 5 5fiWl&£tlZ>Z 

Bloa*5i*S:**Jw-e#5. ftte, :oiS5 4, 5 

[0164] tfctC. 034 ( c ) o \z % tftttK 

3 8, — ^4 0flESB(O|flaBt3 6, *3±OTL/^ 

->4 3j£gBOi&»jR3 4Sraiy^^^J;9 8*5fei- 
5 0 rn^±9ia*jt4 4*3±0«tt?L4 5Sr«*-f 

[oi6 5] nm<oBmi<om \ stoimtmm 

i:^y7^^/Ul4 6^ML (034 (d) ) , £b 

14 7io«tt/> 7^14 8 (0 3 5 

(e) ) 0 *%M(Oltm<Dm-%\*. ttK7L4 5*5 

J;t;EM4 4WiPWia5 4, 5 5(wJ:<9 

y-Kl4 7^^^7^^iIW7i^)o i"^*3*>. BB 

[0 16 6] SctC 03 5 ( f ) ^7=^ 
!4 8joit;v'-Ki4 7SrCMPftl:t!3BfBL, * 
tblC, 03 5 (g) l£*i"J:5l-. /^7^/U|4 6 
fcCMPjfeirJ:9Bfc*i-5o *lS^CMPftli, MM 

[0 16 7] fcfcU *|S*t<o»«oCMP«feJrJ:*W 
B-Ctt, 161*1813 7 _L */iWf4 6*SBfe*S*i 

3&IONMUR3 7(0±iSrt,WBt5±5i^ 

^y^^^tiEjia«4 4 CD if £P 5 4 CO*I^— ^EX±lfii/jN 

^<bt^J:9, WSI55 4(D-7^^r : V >^»5>S:»*U. 
Eil**iS:'h$ < UieiP^ya- hfc*v^iiB«JBE^) 
(B:TSrB5iti-Swi:^"t?#5o i~^t>h. MSI5 5 4 0^ 

P«BOEBI*sWSB 5 4 «9 »«*t® < 9 , »«E«I 

M->3- hO«*^»»E«IIBOiB«EEOttTWH*w* 

7^*S5S:^t-Weu, WSB5 4<^«^ffl^4-eift* 
i-ixtf, EJ»*<^l2:^i9^jB/hSn. SflEOj;9 4^* 

[0168] *<*>»<0isi±niftojBtt i <b ra«-e*> 

•So 
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[0169] *!w<D»«te±ixtf, mmm4 4&£Tf 

mW&L4 5^)BIO»*rfl:<»*U ^!)7^*;ul4 
v*«»ft»*4tt**r A#tei-« r. £ tf*-e# So 

[0 1 7 Oj EMMOCMPft&t-^I 
S1-3^<^c<fc9, Elft»4 4 0BBDg|50jffi:^5S8»S: 

{ST. lft»»JE«>lRl±SrBin5. 
[0171] fc*5, *HJfi^J^ffi^fev>"CiE«ffl^«o 

V^tt^fctt, #3gffi<£>fl2Jffitf>Sffl5 5 4, 5 5 

[oi72] (mmcomm 5 ) ^mmcomm 5 hjs 

*>»1*4<DJPI»5 4,. 5 5W»S**45o 

*HJ6<D?g|S4<7)JffSB5 4, 5 5lt 0 3 6 Jd^i- 
±5 4*ftt±ott*a"C#5. 03 6 13. **91<D 

[0173] -f^fc*,. mM<D]&m 1 (7)0 1 6 (I/Ttl 

8ilBW^*^v4 0&3&SUSI3 7lcte^i-5 (0 

36 (a) ) a :^^ c ?L^*->-4 3»tftCHBl3 4 

3 8<oBWtt+#te*<»/*i-« (fciitflOOn 
m) o 

[01 7 4] Jfcfcl, 03 6 (b) (C^Tct 0 v-y a 

xa^Bi^sj. y is ? ztiztkft-timm 3 8 *5<fc.t«6 
si3 6^-a^^fym Q ^©s»-e, man 

3 8. 3 6<Oi»8B5 63ftS^y^-^^J;!9l»*Six5o 
[0175] #cK. 036 ( c ) 0 is V a 

8. 3 6<£>ittffi5 6tett*>!J ^yift^M^tlt^ 
ft^fcfc. 4BSB5 6©»»lixyfy^?i LXm 

[0 17 6] Hi 3 6 (d) M^i"* 5 *6» 

138, \%,<$ — ^4 0/£ffOftMMJl3 6, *3±tf?L/< 
^-^4 3JS8BOI6IHK.3 4 ^x^/fy^a^iit 
5o r.nfciOE«»4 4*3J:tf»j|«TL4 5S:»«i- 

[oi7 7] *nifc(Wgttic±ftfi, mm(omm4 tm 

»»4 fcHI*<Oj»**S»6>*t5 0 
[01 78] (M1&<DJ&m 6 ) @37lt 

fo3 0 03 7m H»O»mi<D»5Ei»«<fcffi*<0 



[0179] *n*o»t8t?H:, mM(ojfm i wsv^t 

[0180] Si*, 03 7 ( a ) Ki^i-J: o \z % TJ1E 
i3 3±|:»i!3 4, 3 5:fc«fctf*&ifSJ«3 8 SrWftJB 

<£u*fi»JBS3 4, 3 5, 3 8 teHJfico^flg 1 tWM^Ih 

mmm3 s^imxmmms 7<D&mzt>mteZ) 
M<oj&mi fcwmteu^ h^3 9^^xiSK3 s 

l:«/^-y4 o £te^i-£> 0 
[0 18 1] jjcfc, 03 7 (b) fc5*i"J:5te. t&ftJK 

3 8 <D*a5* — ^4 0 S:tI»i&tpRltteJfcIBl4 1 

suv?* M&4 2&nM<DMmi tmmzmj8rrz> 0 

[0 18 2] 03 7 (c) l^i-cfc 9iC, 

h^4 2^7^^tt x IMHK3 5fc?L/<* — S-M 3 

srte^i-5 0 mm*. mm(ommi\zmir^tmm\z^ 

Ii5 0 0nmit5c 7L'<*~ >-4 3 <D« y 

[0 18 3] 03 7 (d) fc:*i-J;5£, 

MIS 4 2*5itfR*«6JhK4 1 SrB6*i-S. (fe*^ri£tt 

ffita&flfti 4:KWre*>a. 

[0184] Jfcfcl, 037 ( e ) fc^i" £ 9 
— ^4 0«r*i-5*6«JK3 8 4:^^^ t LT, — 
y4 0«fi»l3 5ilg¥« o e?lt->!J3yS« 

^->40^)SSB400nrai:l, ^<^£frJW3:^ 

[0 18 5] i^xyfy^fti^B, *>£j&*C*I6IS 
JK3 5tC?L^ — >4 3^te¥£ixT^£fc£>. ^OdFL 
/^^->4 3(DSi«t)^^^^^^^^^, ft/^^ — 

?L/^-V4 3<^JS8Bai&tfUK3 4(^*1-^0 
[0 18 6] 03 7 ( f ) C-^-TJ; ?\Z S 

3 8*3j;tfJL'<* — >4 3jEW^*fi»ffll3 4^^^ 
Ei»»4 4*5±U«a?L4 5^«t5o r<^»* 

[0 18 7] *3R*tf>»«iO»3t*»lwJ;tHi. 
^m*(Dift i ^ > V X7 ^»t«t^EI»«fiffl^»fi8 * 
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[0188] mmmmi) H3 8it 

[0 18 9] *^J£(OJgfB-Ctt, %m<DWmi fc*5V^T 

33 «fc tfl^*L»rii/B Ji 5 8 £rW-T£4§ 

[0190] *1\ SI 3 8 ( a ) ir^-T i 5 K> TSE 
i3 3lCM3 4, I6IHK3 5. ^15 8, & 
i!3 7fc±tf*ft»«3 8 «r«*»j«i-S. NMR3 
4, 3 5, 3 7, 3 8l:o^t(j:il(Diil^It* 
fo^o ^*I5 8I1 fcirxiJf ->y ^ylM, PS 
G (Phosphor-Silicate-Glass) , BPSG (Boron-Ph 
osphor-Silicate-Glass ) ^&fB\,^Z>Z.kfcX£, ^z<0 
KfttlO-5 0nmtt5Ci:^#5p ~?—%M 5 

M3 5, 3 7<DBWtt, ^fh8 
50nmt45±5I^Mt, #Jf 5 8 C7){£g[3;, 

\Zj&jgt-tZ> 0 /c^ili»3 7(D±®/i^5 00nm 
^fif <!rt^o l6iK3 5Oif^3 5 0 

nm, *»83 7(Olff5:3K]5 0 0nmtt§ Cl<7)<b 

[0191] #ct^ mmmmi mr3 

[0 19 2] tfc^ 0 3 8 (b) IC^-fct 3 tfijlftK 
3 8^»/^-y4 0£Jfia6i£ifKMiftlhj^4 1 £HiS 

[0 19 3] iSfc^. 0 3 8 (c) ir^i-J; 5 
hl42^7^^U, tt«UK3 5iC?L/^-^4 3 

y = >®H kBSa^ y ^ v ^ $ it 5 y ^ > 

9tfttB-t-5 0 -f-4to*>, #Ji5 Slcte^Si (N) , 
tfnv (B) . y> (P) *^th4fcft, 

>-^S:f?itU ?b^->4 3 0**S:»J»-e#5o - 
5L^-^4 3 0KS*JWS:»JHctT5 ^k 

[0 19 4] 12 3 8 (d) lC^1-J; US^* 

h^4 2*3<tt/RAt»ih)B!4 1 *rlfc*i-5o 

mmmmi fcwi*-c*>5. 

[0195] 038 ( e ) (C^f X 0 fC, 

->4 0&tti-SMHK3 8£-7**£ LT, 



^4 0^113 Siwfe^i-^o te^liv/y^yKftl 

^-y40(^S$fj:400nm^U *<0R3ffl»ttJ: 

^i&S^KK *5)^W»ft»«3 5i:?L^-y4 3^ 
l:x^fy^$}x, ?L/^-y4 3^«l3 4 

[0196] 038 ( f ) t^-r j: 5 mmm 

3 8*3«kWU<* — >M 3Jgffi<0*fe«IBS3 4 #8**$ 
ft. EU14 4fcJ:UW8HL4 5tf»*t5 0 ^a?Bft* 
iiii, *>y =i ^»kBt3ft^-/^^^*ix5*«=-c^3: 

kmmx&z> 0 

[0 19 7] **)li<D»ttojajft*jSfe^J:ix«, Mi$ 

[0 19 8] ft*3, *HlftO»l«(0»JS*ft^ J: 9 
[0199] ( j|Jfi(&»flS 8 ) 0 3 9 », 

cog|5^i: : Sr^Lr0ffi^^Wt:LXi^o 

[0 2 0 0] S1\ 03 9 (a) K^l" ± 5 C T/flfi 
^3 3±K*&»1»3 4 — 3 7, ^—#115 8, ffit§3 
7* *J:tnftlMl3 8«r«ft»*i-«. tfttKK3 4. 3 
6, 3 8ttfci:*.tf^y , I6WK3 

5, 3 7, 3 7' II fdchxtfv'y 3i4fcftBW»5>4 

[0 2 0 1 1 IW3 7, 3 7' OBWtt-&«-C4 5 0 
nm£U ^^I5 8^if(if6ti3 7' <D±®7^^ 
b4 0 0 nm(DEii:« o -f-fcfc*,, tfiKR 3 7 <Dm 
m*. -* — *m 5 8 OBlffSrilfti-ntf 5 0n mtfc 

[0 2 0 2] H5£cojKfigi tlH«^u^^ h^3 

9 5:ffl^Tffi»§3 8Wfc'<# — >4 0^?t^ o 

[0 2 0 3] 03 9 (b) *i*-j-J: *6»J* 

3 8cofg/N^ — ^4 0SrtlftiitrSltKihfflt4 1 SrHlfi 
tlRI««r«ritU *b*w?L^ — ^4 3Sr*-T 

51/^7 h^4 2 ^mMtomm kmm\zj&fg.-rz> 0 

[0 2 0 4] »C(^ N 03 9 (c) 

hl42^v^^^U, H&mm3 5\Zfts<f~ >4 3 
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[0 2 0 5] #Clc:, 0 3 9 (d) i^^-Ti: 9 Uv 5 * 

H»4 2 * J: VR»WJtK4 l Sfe**fett 

[0 2 0 6] 0 3 9 ( e ) tC^i"J: 9 i-. 

— ^4 0Sr*i-S*&HSBS3 8 Sr-^^^t UT, ff£^*- 
y4 0«i3 7' ^<E¥i-5o te^tt^y =vBMfc: 

9o ^y^^^*fl=»J«l<0»IBl fclBJ«-e*)4o — 
T\ — ^4 0^>iy^V^«B*ft!HWJCT— *H5 

8^l^5o "t" 8 1^*, 

— 4 0<&»S»J»P«:W*fc*T5 ZbfrXZZo 
ffis<# — ^4 8 0>»fifc«S£-C*>S 

4 0 0 nm\Zfflm&£ <Bf&£tlZ><, I^xyf 

£*lT^5fcft, Z.<D?l'<# — >A Z <DW®Lhn#f\^=z- 
yf^SiX, ?U^-^4 3<aj£8BjWMMR3 4tC* 

»t«"C*>*»»B(3 4riS»j£$ix"C^4fcft* ?L'<* 

— >4 3&UX&'P<D*— ^y^^j&sfrtoixT 

[0 2 0 7] #ctc 039 ( f ) tr^-f-j: 5 *&j»JK 
3 8^oi07L/^-y4 3£tt£>i&*R3 4tfSRfc*£ 
*U Ei»«4 4*3J:UqgM»L4 S^^t^o 

y^^ymmizxv'aoo to»oisi4»o»iii 

[0 2 0 8] *Wfco»«l«)»ift*«6^ ±tt«, it* 

*>, '>J3^4ft« (IftWII 3 6 ttia»IH 
B»iBtiBil»^«U-C»fi8;SixT*3 9, no±5*»W» 

«SE«*»**tt*<z>-e, Jllia«ttieM^lft{KK3 6t 
y^lft»8t («ig3 4, 3 6) oWffSriS»-C#5^ 



5o o4 0*aM*cS6«©ttlBft±»c*#-c#5. 
[0 2 0 9] (»£<D^fB9) H4 0I1 *&91<D¥-m 

[0210] &mM<Dwmx*n. mi&<Di&i&8\z»\tz> 

[0211] ft-f , 04 0 (a) IC^I-J: 9t-, Til IE 
^3 3 ±KJ6S|8R3 4, 3 5, v^f5 8, I6»l3 
5' «J:tftttUK3 8*r«*»*i-5 0 W3 4, 3 

5 J fcittf'>i)3ys»f,/^ 0 ;me>i6» 

[0212] mum 3 5, 3 5' ^«i?^ff-e 850 
nm£U #Jl5 8 0ffiBttt&IU&3 5' <E>_bflSa> 
?>4 0 0nm(Dfif tf^) 0 -^fr^ 3&*§l3 5GDJ8l 
fftt, v-*S5 8(OJKISriStntf 4 5 Onm^fc 

[0213] #ci^ mm<ommi tmm\zu*jx hm3 

9$rffl^Tl6^K3 8 1C*^^ — >4 0^?t^) o 
[0 2 14] 04 0 (b) ic^M"* 9^ DfeigUBt 

3 8<oi/^-y4 0SrffiftiitrSatWih«4 1 SrHJE 
co^ffii fcWI«»c*fiS;U SfclcJL'** — ^4 3&mir 

zis&x h^4 2&mm<DMmi tmmzM&rt-z. 

[0 2 15] 04 0 (c) ^^i-<fc 9 

h§!4 2£^;*^ t Lt, K68JS3 5, 3 5* fc?L'** 

/^-y4 3wl$f^flHJ:^J«U 
fi500nmtn o **5. ^ t/ ^>^BR^?L^< 
>4 3{^— ^B5 8 2rMiii*Sr «Jr t45tf, 

[0 2 16] W:, 04 0 (d) iz^i-J: 9 
h^4 2*3±l^R4tB*ihtt4 1 Srg**1-*o 

[0217] 04 0 (e) ic.^-TJ: 9t-, M'<* 

-V4 0Sr*"t-*»IWJl3 8Sr^^^i:L-C, — 
>4 0S:»fift8 3 5' Cg?t5o te^ttv^y 

y ^ > ^ $ 4X 5 T*C0^ 5/ ^ > ^St- «t »? ff 

9 0 ^y^^y&mzmmmmi tmmxhz* 
x% *«<o«ii8tin«fcap^->'4o<o^y^^^ 

r<o«3t)6S*HiSlxfcWFj^-e^y^>^S:flP± 
L, 4 0^)jgi$Sr»J»i-So 3.Jxl3j:*9, ft 

/^-V4 0<D^$$iJWSrSglwtf 9 ^.^^-e#§ 0 r 

<D^s/^>^«iaoBi, ^b^^cftffift^3 5ir?L/<^ 

— >4 3^e^$JxTt>Sfcft, wO?L^^ — >4 3<75 
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[0 2 18] #clc, HI 4 0 ( f ) \Z7jki-£ 
3 8 *3J:t>-?L^^->-4 3l£g|5(D*fe»K3 4^^*$ 
ft, ia^?*4 4*3j;^ig?L4 5tf?tf$.i-Z> c 

x^i4. ->y ^g^^-y^^fts^T-oi 
tmmxhz,, 

[0 2i9] *%mmm<Dmi&j5mz&ix\*. mmm 

I4v-*i5 8 SrfflV^TS!lffl)tt<t< ; ff ^CtTJS-et^,, 
[0 2 2 0] (HJfcfD^fSl 0) 1214 1(4, *$£W<D¥- 

X"thZ> 0 12)4 l-m. 2I^O^fSl<£>IS 5 IE«iJf 

£i<095# £ £^ L X I21ffi *ffi mt L X V ^ 5 o 
[0 2 2 1 ] *1\ 1214 l (a) ir^-f-i; 51::, TJSE 

i3 3±llteiiH3 4 > iffe^Jgl 5 9 , 5 9' i3<}:0%JS 
i38 &III#cl?/&i-3„ il&frlUgl 3 4, 3 8 life i: x(i-> 
y =*>-^fbS£7)><b&'9, ^1815 9. 5 9' (±, fcirx 
fi-> y b ft 5 0 5 9 \z\^m.lli>m 

i-nefct,*fe#^5 9' ti^lfe^t i,xmi&ir 

[0 2 2 2] ^fc, fftll5 9l:|j:TEOSg?«^ 

5^^^T-#5 0 fzbzLftSOG (Spin On Glass ) ^ 
-Cfcio ^<0<fc?i::*&*lJgi5 9' t LT, tg«HR5 9lC 

£<bi;i. !6tftH5 9 9 i:W«sOG, ^^*^W^s 

i£R*W^firMmt6W)l (I6ii5 9' ) 

i:icj:«9, ISI«Sl»W^j|»mS*S:iS:«"C#5o — *E 

^i9iS«-e#5p **5, tt»Bt5 9<OBI*J±4 5 0 n 
rn^U ^fiffJg|5 9 , C0»i?(i 4 0 0 n m t t5 fl 
[0 2 2 3] i^tr, iS^ili irHMWruv?* 

[0 2 2 4] W:, 041 (b) #6JSJSI 
3 8(DiS/^->4 0&*Jfc&trRlt&£ltj8i4 1 



[0 2 2 5 ] #ck % 041 (c) ir^-f-J; 9 Uv?* 
M42^7^irLt, «5 9, 5 9* |:?L^ 
->4 3^?« 0 ^fE^Xgli, £i\ CHF 3 

l^Sir, C 4 F 8 JfxZm^fz^v^^y\z£Z)%>2 

OG^x^fy/Jti^^TEOSKftW 
^y^V^S*lJl^*f*-C*>9. MUX 5 9 (TEOS 

ttflUR5 9 Srlijaiwxo^fy^ h s/^lw/8t>5 0 

[0 2 2 6] 04 1 (d) C/Tt±9(:, 

M4 2*5±t/R*tBSihK4 1 *^it5o Bfc±*JfeW: 

[0 2 2 7 ] tfcK, 041 ( e ) 0 \^ 

-^4 0 ^^t5l6If3 8 ^rv^^ i: LT, — 
y4 0^$feil5 9' |-^^i-^ 0 e^SOGib^^ 
TEOSIWW (»^t^5 9^ < ^:t> # 5 9 , ) #tfci:x 

(c 4 F 8 os^tffl^tiy 

^-v^) Xff 9o mtcj:^, «a7->4 0«I8 
59' icmifznzt thiz^ ?L/^-y4 3«g 

5 9ic£^|;:^<fc^£n5 0 l/^-y4 0©«$tt 

ll'<# — >4 3 0jS95^*6»tt3 4(D±:®tC^LT^^ 
i6frK^4>5 0 z\<ntLib. OTI504 1 (c) (OXS^&pg 

^< * — > 4 3 asjgfifc $nxv^ *> 

6o 04 1 (e) (7)XSiw*5lt5*fti»«5 9' 

(SOG) t»W59 (TEOS^fb^) hto^v*? 
y^aa^ftlli, -frnSr*iiA/-e«rlBH4 1 (c) 

XB^>a*«-*5»tS?L/<*— V4 3C0^$iCSW:^^c 

^4 3 08BSOBI»tt, HtJfSSg 2 

[0 2 2 8 1 04 1 ( f ) ivi^i-J- 9t-> Jfi&Bt 

3 8*3±V?L^^ — V4 3 jeSBO«ft«fclBt3 4^Sfe*S 
E*»4 4*3±tr»ttIL4 5^s^j«i-So 

[0 2 2 9] *|ilfiW»llB^»ifi**[- -fclxtf, 



(27) 



4£M 2000-349150 



S5 9, 5 9' (D^yri/ym&Vfem&mmisXR^ 

{zimmm<Dun (tssoc, 7^ittsoc) « 

[0 2 3 0] 4*5, ffiii5 9(;tiSOG, 7y*S 
*^SOG««S»«W»SrfflV\ «5 9' CTE 
OSKftI5:ffl^tt)fti/^ fctt«Kre*>S 0 

[0 2 3 1 ] (Xlk^ttll) 04 211 

■CfcSo i4 2T1t **^ffii<o*5IBj|»Jla?ffi* 

[0 2 3 2] Sf, i42 (a) ^^i"J: 9t^. TSSS 
»3 3±WW3 4-3 7, /n-K^^|6 0, IE 
¥-7^^l6 1«M«o »*8t 3 4 — 3 7 14* 

m<ommi kmmx&z> 0 /^Nx^i6on 

6 1(4, fctitfTEOS8ft»TfcS. /n-K^** 
Jf 6 0*5<fct/*s^;**Ji6 l^KffJ4#^fci:i«2 
OOnm, lOOnm-C'fc^o * ^ S 6 0 (4, 

fc **fttw 4 &31M4C VDffilC 4 v7F£ 

[0 2 3 3] |b^^^^«6 1*3 4:1//^— K^^^I6 
0(4, HJfc^HS l K*3ttSI6»«t3 8 4:RI«H-lt^* 
— >4 O^v^^ £ LTiltStOtfo^o 

£ LT(4, ^^-^JPf^rnSrRJhi-SWA^e) 

So *H*£^^^T*f4. fi?^^i6 1 K^* 
^16 0 fct;icfc!9»/<* — >>4 0<7>^(D^(75Wfcix4: 
KlL-T 5 tit Kte¥^* * (^^M^teMi-S r i: *s-C 

#So 

[0234] nM<Dmmi 

0^t^Uy^F§3 9eMU ^^hi3 9^ 
ffl1^T<te^*^/l6 1 twfg/^-^4 0£lc^-f S G 

[0 2 3 5] t^iZ, 04 2 (b) 9 
x?m6 l — 4 0S:a»iitpR*tB6±W4 1 

zmmmmi sbicju**— ^4 3 

0 0 nm*w-C*^ai6SrRStB6Jh«!4 1 (^4 9+^1- 

[0 2 3 6] 142 (c) (r^1"4 0 Id, 

hi4 2 5r-7^^tl-C, a-K^^|6 0, 
37, 3 6. i£ftR3 SO— SlStddFL'^ — V4 3Srg? 



[0 2 3 7 ] ftl^ {ll 4 2 (d) (1^4 ?tr, 
hJgl4 2:Jo4U\£ttKitJgl4 1 Sr»*-f-S« Bfc£^ffiJ4 

Sr^^^icbT^— K-^**Jf 6 Oi:lf/^-^4 0 & 

[0 2 3 8 ] 04 2 (e) KSrf-J: 0 \Z S 

— >4 0 £W1-3ite¥-^^Jf 6 1 joitf^- K-e^^ 
16 OS:^** fc LT, — > 4 0£|feft«3 7KI 

/^K^^l6 0^ftnfcft, — ^4 0t4 

4*3, *HJfc<D»f§-CH\ ffii!3 6(4#iw^-C(4^ 

%m<om. fcb^C»i»IKK3 6*JTiiLTI6IWK3 5 
<D— SBJwTL^^ — >4 3^l£^£;h,-0^/ctf>, 

4 3<OSWtlRl^-^y^^^Slx, ?L^* — 
>-4 3 01£$S^I6»8I3 4^»"f-5wtttH*o»<l|l 

[0239] #cic, m4 2 ( f ) 

— >4 0l£g|$<D*6*tlg|3 6, ?ls<9 — ^4 3i£g|$CO$&Jt 
813 4#8fc*$*L, «*»4 4*3*U«jBtJL4 5 tf5^f* 

[0 2 4 0] ft*3 % *HJfeco^-C14, ^-K^^H 
6 0(4r^^r^T-(4^*it-ri6^3 7±IC®H?$-£ 

[0241] ^mmmm^m^miz k 
-e^^s 6 o &m^"xm,u<Dm'<$— >4 o&mi&irz 

fz-tib, i|/^-y4 0<O*DXtt«Srtfl±-e&5 o —^7, 
/n— Kv^^i6 0— <D«/<^ — >4 0<Dte^i4te^ 

i/^ h^4 2(OMS:li»*l:lT5 ^ 4:^-e#5o 
[0 2 4 2] 44o, A-K^^l6 0ifi¥^^| 
6 i t Sr L 1 1 6v \ i"4fc*>, 
— 4 OCOJ6SIK3 7— (Ots^^l^tc^N— K-^^ 

^ t UT«HBi-ntf+55"T?fc 9 , to«i«Wff ttWB-e 
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[0 2 4 3] mM<DMB 12) @43lt *?S!9©* 

Tfc£ Q 0 4 3TI*. %1fa<T>Wm\<DW> 5 E^S affile 

i»<7>S|5# t £^ LT0S£fgfBM; LTV 

[0 2 4 4] *i\ 0 4 3 (a) Kl^HM: 5 TJ1K 
13 3 ±^»«W» 3 4.3 5 *ffi*^-r 5 , 3 
4. 3 5(j:Sl«S6^«t^5o Ifcfc, »»fflS3 
5 llll/^ higl6 2 Sr^-TSo Mft6 2t::f4 

|/^-y4 0Mt5o rooj:?^ *HJfio^flS 

LT^y^^^»RJtS:«Ffc-&5r t*s-e#, 1L*9 — 

[0 2 4 5] 04 3 (b) 

hj^6 2±\Cjl;<$ — is A 3 ^rWi"^ Uv 2 ^ hl^6 3 £r 

[0 2 4 6] #CtC, 043 ( c ) lZtjk-t£ 9^ 
hl63^-7^^^Lt, tft»K3 SJCTL^* — ^4 3 
Srte^-TSo — ^4 3<^He«Bt3 5(c*3»t5«S 

fj:5 00 nmtt5o — ^ 4 3 <OjfllS WJ#W:^ y 

[0 2 4 7 ] #clw N 04 3 (d) K^irX Uv^* 

*>5/ctf)s l/^h§6 2H|#J^ U^h§6 3 

[0 2 4 8] #CtC, 04 3 (e) ± 5 fc, 

4 0 Wt5 l/'^ M6 2 It, 

^-y4 0«l3 5i:e?t5 o (te^«^y=»^K 

/^->4 0(Dffi$|j:4 0 0 nmtU 

[0249] r^y^^^acoBg, hhfrc$>%&m 

fit 3 5 t^?L^<^ — >4 3^(E¥Stlt^5fcft, rco?L 
^-V4 3(D^t>ID^^^^^V^$tl, — 
>4 0^4 0 0 nm^aiST^s/^^^Snfcaf*^ 
?L/<* — ^4 3<a£ffitt|&ftlK3 4^»i-5 0 Z<D&M 

[0 2 5 0] 04 3 ( f ) l^-TJ; i/yT, 

hl6 2^^n o i/y^M6 2*4l:(t fct 
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